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MEMORANDUM 
 
 
 

 
TO: Mr. Chris Fitzgerald, URS Corporation. 
 
FROM: Charles Newell and Shahla Farhat 
 
RE: Sauget Area 2 Focused Feasibility Study 
 
 
BACKGROUND 
 
As requested by URS Corporation (URS), Groundwater Services, Inc. (GSI) has 
completed a study of pumping rates and remediation timeframe for five sites at Sauget 
Area 2 (Sites O, P, Q, R, and S).  Five alternatives, ranging from no action to hydraulic 
control of affected groundwater in Sauget Area 2 were evaluated.  
 
The MODFLOW groundwater flow model developed for the Interim Groundwater 
Remedy Design Basis (GSI, 2002) was modified to obtain groundwater pumping 
flowrates for each alternative.  A simple source decay model was used to estimate 
remediation timeframes for each of the five sites.  The source decay model was 
originally presented in the Source Evaluation Study for Sauget Area 1 (GSI, 2001). 
 
MODFLOW MODEL CALIBRATION 
 
The MODFLOW groundwater model developed for the Interim Groundwater Remedy 
Design Basis and described in detail therein, was refined and calibrated for the entire 
Sauget Area 2. 
   

• The finite-difference grid with 60 ft by 60 ft cells in the vicinity of Site R was 
extended to include all of Sauget Area 2 with cell size gradually increasing with 
distance from Sauget Area 2.  Adjacent model cell column and row widths were 
not altered more than a factor of 2.0 compared to adjacent columns (Zheng and 
Bennett, 1995, and Spitz and Moreno, 1996).  The grid aspect ratio (ratio of 
column width to row width) was limited between 10 and 0.1. 

 
• Flow calibration against water levels measured on June 9, 2003 was performed 

by adjusting the river level to 390.31 ft amsl (the average river level for the 24 
hours preceding the midpoint of the groundwater level monitoring period) (Table 
1b) and comparing the predicted values to the actual measured values (Table 
1a) for nine piezometers (URS, 2003) each screened in the shallow, middle, and 
deep hydrogeologic unit. 
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• The Mississippi River stage value of 390.31 ft amsl is an average of the hourly 
river stage values between 12:00 pm on June 8, 2003 and 12:00 pm on June 9, 
2003 (Table 1b).  

 
• An overall root mean square (rms) error of 2.00 ft was obtained for the middle 

horizon, while an rms error of 1.93 ft was obtained for the lower horizon.  Overall, 
the MODFLOW groundwater flow model was considered to yield a reasonable 
simulation of the aquifer system and all parameters for the initial Interim 
Groundwater Remedy Design Basis model were retained. 

 
• For a discussion of the limitations of the MODFLOW model, see the Interim 

Groundwater Remedy Design Basis report. 
 
FLOWRATE ESTIMATION 
 
The MODFLOW groundwater model was used to develop flow estimates for the 
five alternatives described below for each of the five sites. 
 

• Groundwater Alternative 1: No Action 
 
• Groundwater Alternative 2: Institutional Controls and Monitoring  

 
• Groundwater Alternative 3: Physical Barrier Adjacent to Site R Only  

 
• Groundwater Alternative 4: Physical Barrier Adjacent to Western Side of Sauget 

Area 2   
 

• Groundwater Alternative 5: Hydraulic Control Adjacent to the Western Side of 
Sauget Area 2   

  
For Alternatives 1 and 2, no pumping is involved.  Therefore, the groundwater extraction 
rate is zero and no wells are required. 
 
For Alternative 3, the pumping rate described in the Interim Groundwater Remedy 
Design Basis, a total of 535 gpm from three wells, was used for this study. 
 
For Alternative 4 (Physical Barrier), the Zone Budget feature in MODFLOW was used to 
calculate the groundwater discharge to the river along the entire length of Sauget Area 2 
(approximately 12,500 ft) under natural conditions.  This flowrate, 3000 gpm, was 
assumed to be equal to the extraction rate of a pumping system associated with 
intercepting water flowing into a 12,500 foot, fully-penetrating, “U”-shaped physical 
barrier wall extending along the downgradient portion of Sauget Area 2, with side walls 
extending upgradient towards Site P on the north and along the edge of Site Q in the 
south.  This was the same approach used for the physical barrier for Site R in the Interim 
Groundwater Remedy Design Basis. 
 
It was assumed that 24 pumping wells at well spacings of 531 ft (the same spacing used 
for the Site R physical barrier) would represent a reasonable extraction system.   
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For Alternative 5, it was assumed that each well would pump at a high rate to greatly 
increase the flushing of groundwater through the Sauget Area 2 sites and therefore 
increase the mass removal rate of site constituents.  As described in the Source 
Evaluation Study, typical flowrates for large municipal wells in the area ranged from 
1000 to 1500 gpm.  For this study, it was assumed that 24 wells, each pumping 1100 
gpm, would be representative of a high-flowrate pumping system for Alternative 5. 
 
Summary 
 
The number of wells, flowrates, and total system flowrate for each alternative are shown 
below.  All results are shown for average river level conditions. 
 

  
Number of 

Wells 

Pumping 
Rate per 

Well  
(gpm) 

Total 
System 
Flowrate 

(gpm) 
Alternative 1 – No Action 0 0 0 

Alternative 2 – Institutional Controls 0 0 0 

Alternative 3 – Physical Barrier Site R Only   3 178 535 

Alternative 4 – Physical Barrier Sauget Area 2 24 127 3,000 

Alternative 5 – Hydraulic Control  24 1,100 26,400 

 
 
REMEDIATION TIMEFRAME 
 
The evaluation of cleanup times was based on the methodology presented in the Source 
Evaluation Study.  The available groundwater data were evaluated to develop planning-
level constituent mass estimates and mass flux estimates for Site O, Site P, Site Q, Site 
R, and Site S.  For the purpose of this study, Site Q was divided into four separate sub-
sites with separate mass and mass flux estimates.  Source concentration was used to 
estimate both the source mass and mass flux. 

 
Source Concentration 
 
The average total VOC + SVOC concentrations in the middle and lower horizons were 
evaluated from the transect well closest to the source area for each site (see Figure 1).  
For this planning level calculation, it was assumed that these concentrations extended 
throughout the entire width of the site under consideration. 
 
For Sites O, P, Q, and S, groundwater monitoring data collected from June 18, 2002, 
through August 13, 2002, were used in the analyses.  Groundwater monitoring data from 
well AA-O-1 for Site O, well AA-P-1 for Site P, and well AA-S-1 (AA-S-1B shown in 
Figure 1) for Site S were used.  Site Q is divided into the North, Central, South, and 
Ponds areas, therefore, four transect wells (AA-Q-1 for Q North, AA-Q-4 for Q Central, 
AA-Q-6 for Q South, and AA-Q-8 for Q Ponds), each closest to the area under study, 
were used for this site.  Groundwater monitoring data for Sites O, P, Q, and S are 
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presented in  
Table 2.  
 
For Sites O, P, Q, and S, sampling depths were assigned to the middle or deep horizons 
based on the modeled surface elevations at the wells of interest.  Source concentrations 
for each hydrogeologic unit at a site were then calculated by obtaining the average 
concentration of all the sampling depths in that unit.  For duplicate measurements, the 
maximum observed values were retained. Samples designated as rejected or “R” by 
URS quality control review were not considered.  For each site, VOC concentrations 
were determined independently of the SVOC data. The sum of the VOC and SVOC 
concentrations yielded the total source concentration for that site. 
 
For Site R, average VOC + SVOC concentrations were determined from 1) 
concentration maps generated by Roux Associates, Inc. (Solutia, 2002. Figures 2-8, 2-9, 
2-11, and 2-12), for the middle and lower horizons; and 2) groundwater monitoring data 
collected for wells GW-1 and GW-2 between July 27, 2001, and August 6, 2001.  The 
following method was used for this site: 
 

1) The length of the site was divided into 10 zones. 
2) The concentration in each zone was calculated by taking the average of all the 

concentration points (monitoring wells, contour levels, and zone boundaries) that 
lay in that zone. 

3) The concentrations at the zone boundaries were determined by interpolating 
from closest wells and contour levels. 

4) For each zone, VOC concentrations were determined independently of the 
SVOC data. 

5) The sum of the VOC and SVOC concentrations yielded the total concentration for 
that zone.  

6) The concentration assigned to Site R was then determined by taking the average 
of the total concentrations for all the 10 zones. 

 
Resulting concentrations for Site R are shown in Table 3. 
 
Estimated Source Mass 
 
Source mass is a function of source volume, total porosity, residual saturation of DNAPL 
in the source zone, and the fraction of source volume containing DNAPL.  Source 
thickness was assumed to be the thickness of the horizon at the transect of interest.  
Source length and width were obtained from Figure 1.   A porosity of 0.35, DNAPL 
saturation of 5%, and DNAPL density of 1.25 kg/L were assumed for all sites.   
 
The percent of the aquifer containing DNAPL was assumed to be proportional to the 
total dissolved constituent concentration, with the values used in the Interim 
Groundwater Remedy Design Basis as the reference point (i.e., 1% of the aquifer mass 
containing DNAPL was associated with the ~ 20 mg/L dissolved constituent 
concentration at Site I in Sauget Area 1).  The following relationship was used to 
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determine the percent of aquifer containing DNAPL for all of the Sauget Area 2 sites 
(Table 4): 
 
 (fraction of aquifer containing DNAPL) = (observed total dissolved phase concentration) x 0.005 
 
Note that there is considerable uncertainty in the source mass estimates, and the results 
of the following calculations are more appropriate for relative comparisons rather than 
absolute predictions of remediation timeframe.  
 
Mass Flux  
 
The mass flux (also called the mass removal rate) under natural conditions was 
estimated by multiplying average VOC + SVOC concentrations for each horizon at each 
site by the flow for that horizon, and converting to a mass rate of kg/yr leaving the source 
zone (3.78 L/gal; 1440 min/day; 365 day/yr; 10-6 kg/mg). For each site except Site R, the 
Darcy groundwater velocity was taken from values used in the MODFLOW groundwater 
model.  Site dimensions were taken from Figure 1.  Table 5 shows the resulting 
estimated source mass for each site.  Mass flux estimates for Site R were developed 
separately (See Table 3).   
 
Source Decay Model 
 
The source decay coefficient represents how quickly the source is being depleted and 
can be derived using estimates of the source mass and the rate at which contaminants 
leave the source (Newell et al, 1996): 
 

o

so
s M

CQk .
=  

 
where: 
 
ks  = Source decay coefficient (1/year) 
Q  = Groundwater flowrate through source zone (L/year) 
Cso  = Observed source concentration at time = 0 (mg/L) 
Mo  = Dissolvable mass in source at time = 0 (mg) 
 
Estimations of the source decay coefficients are presented in Table 6.  For first order 
decay (see Source Evaluation Study), the time required to reach any concentration is 
given by  
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C

k
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where: 
 
t  = Time (years) 
ks  = Source decay coefficient (1/year) 
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Ct  = Source concentration goal (mg/L) (assumed to be 0.005 mg/L) 
Cso  = Observed source concentration at time = 0 (mg/L) 
 
Using the estimated source mass and mass flux (equal to the product of the flowrate and 
the initial concentration), planning level estimations of the source lifetimes under natural 
attenuation for Sites O, P, Q, R, and S were developed (Table 6).  

 
As described in the Source Evaluation Study, source zones include a mixture of pools 
and fingers that have lower mass transfer rates from DNAPL to groundwater when the 
groundwater velocity through the source zone is increased.  Therefore, it was assumed 
in this study that increasing the groundwater flowrate through the source zone by a 
factor of 8.9 (by pumping at 26,400 gpm rather than 3000 gpm) would increase the mass 
transfer by a factor of 2.5 (the mid-point of finger value of 2.1 and pool values of 3.0) 
when pumping was started (for details see Source Evaluation Study, p. 13).  Therefore, 
the source decay coefficient for Alternative 5 was obtained by multiplying the natural 
conditions source decay coefficient by 2.5.   
 
The planning level estimations of the source lifetimes under intensive pumping for Sites 
O, P, Q, R, and S are presented in Table 6.   

 
Summary 

 
Planning level source lifetime calculations indicate that groundwater remediation 
timeframes for sites with elevated concentrations (sites that now exceed 0.005 mg/L) 
range from 8 years (Site S) to 351 years (Site R) (Table 6).   Intensive groundwater 
pumping under Alternative 5 generally shortens the remediation timeframes by 60%.  
Site R is expected to have the longest remediation timeframe, with 351 years predicted 
for Alternatives 1-4 and 140 years for Alternative 5.  
 
There is considerable uncertainty in the remediation timeframe calculations, making the 
results more appropriate for relative comparisons rather than absolute predictions.     
 
 
C. Newell and S.  Farhat 



 
 
GSI Job No. G-2839 
Issued:  11/20/03 
Page 7 of 7 
DRAFT 
 

7 

REFERENCES 
 
Groundwater Services, Inc., “Interim Groundwater Remedy Design Basis” in “Focused Feasibility 

Study Interim Groundwater Remedy Sauget Area 2 Sites O, Q, R and S”, Solutia Inc., St. 
Louis, Missouri, March 31, 2002. 

Groundwater Services, Inc., “Source Evaluation Study”, Houston, Texas, May 21, 2001. 

Newell, C. J., J. Gonzales, and R. McLeod, 1996.  BIOSCREEN Natural Attenuation Decision 
Support System, Version 1.3, U.S. Environmental Protection Agency, EPA/600/R-96/087, 
www.epa.gov/ada/kerrlab.html.   

Spitz, K. and J. Moreno, 1996.  A Practical Guide to Groundwater and Solute Transport Modeling, 
John Wiley and Sons, New York, New York.   

Solutia Inc., “Focused Feasibility Study. Interim Groundwater Remedy Sauget Area 2 Sites O, Q, 
R and S”, St. Louis, Missouri, March 31, 2002. 

URS Corporation. “Sauget Area 2 RI/FS Sauget, Illinois. Base Map”, Maryland Heights, Missouri, 
March 27, 2003. 

Zheng, C. and G. Bennett, 1995.  Applied Contaminant Transport Modeling, Theory and Practice, 
Van Nostrand Reinhold, New York, New York 

 



GSI Job No. G-2839
Issued:  11/20/03
Page 1 of 1
PRELIMINARY

Piezometer
Observed Head1

(ft AMSL)
Calculated Head2

(ft AMSL)

Layer 2
Piez-1 389.72 391.17
Piez-2 390.98 392.13
Piez-3 391.90 393.46
Piez-4 389.86 391.28
Piez-5 392.70 394.14
Piez-6 393.25 395.54
Piez-7 389.06 391.17
Piez-8 393.97 396.31
Piez-9 394.68 398.00

 Layer 2 RMS error (ft) 2.00
Layer 3
Piez-1 389.75 391.17
Piez-2 391.05 392.13
Piez-3 391.83 393.46
Piez-4 390.16 391.28
Piez-5 392.71 394.14
Piez-6 393.32 395.54
Piez-7 389.43 391.17
Piez-8 393.98 396.31
Piez-9 394.69 398.00

 Layer 3 RMS error (ft) 1.93

Notes:
1.   Observed values measured on June 9, 2003.
2.   Modeled groundwater elevations obtained from MODFLOW using a river elevation of 
      390.31 ft amsl.
      ft = feet
      AMSL = American mean sea level
      RMS = root mean square

TABLE 1a
COMPARISON OF OBSERVED AND CALCULATED

PIEZOMETER WATER LEVELS

Sauget Area 2, Sauget, Illinois
Sauget Area 2 Focused Feasibility Study
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Date and Time
Gage Height

(ft)
River Stage
(ft AMSL)

June 8 2003 12:00 11.25 391.19
June 8 2003 13:00 11.24 391.18
June 8 2003 14:00 11.13 391.07
June 8 2003 15:00 11.13 391.07
June 8 2003 16:00 11.19 391.13
June 8 2003 17:00 11.02 390.96
June 8 2003 18:00 10.96 390.90
June 8 2003 19:00 10.87 390.81
June 8 2003 20:00 10.76 390.70
June 8 2003 21:00 10.67 390.61
June 8 2003 22:00 10.57 390.51
June 8 2003 23:00 10.48 390.42
June 8 2003 24:00 10.38 390.32
June 9 2003 1.00 10.25 390.19
June 9 2003 2:00 10.15 390.09
June 9 2003 3:00 10.03 389.97
June 9 2003 4:00 9.97 389.91
June 9 2003 5:00 9.9 389.84
June 9 2003 6:00 9.86 389.80
June 9 2003 7:00 9.72 389.66
June 9 2003 8:00 9.64 389.58
June 9 2003 9:00 9.58 389.52

June 9 2003 10:00 9.54 389.48
June 9 2003 11:00 9.46 389.40
June 9 2003 12:00 9.42 389.36

Mean of Stage 390.31

Notes:
1.   Gage Zero = 379.94 ft: obtained from 
      http://mvs-wc.mvs.usace.army.mil/MISS/MISL.html; 
      gage number 0179A Mississippi River at St. Louis, Missouri). 
2.   Hourly gage data for station USGS 07010000 (Mississippi River 
      at St. Louis, Missouri) obtained from U.S. Geological Survey - WRD, 
      Rolla, Missouri.
      ft = feet
      AMSL = American mean sea level

TABLE 1b
RIVER STAGE ESTIMATE FOR MODFLOW CALIBRATION

Sauget Area 2 Focused Feasibility Study
Sauget Area 2, Sauget, Illinois
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Layer 1
16 ft bgs 26 ft bgs 36 ft bgs 46 ft bgs 56 ft bgs 66 ft bgs 76 ft bgs 86 ft bgs 96 ft bgs 106 ft bgs 116 ft bgs 120 ft bgs

SITE O
VOCs
1,1,1-Trichloroethane <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
1,1,2,2-Tetrachloroethane <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
1,1,2-Trichloroethane <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
1,1-Dichloroethane 2.4 2.6 2.2 2.5 2.8 1.2 1 <5 <20 <10 <10 <2.5
1,1-Dichloroethylene <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 1.1 J
1,2-Dichloroethane <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
1,2-Dichloroethene (total) 3 5.7 0.62 J 0.57 J 2 <2 0.77 J <10 <40 <20 <20 <5
1,2-Dichloropropane <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
2-Butanone (MEK) <10 <10 <10 <10 <10 <10 <10 <50 <200 <100 <100 <25
4-Methyl-2-pentanone (MIBK) <10 <10 <10 <10 <10 <10 <10 <50 <200 <100 <100 <25
Acetone - - - - - <25 <25 <120 <500 <250 <250 <62
Benzene 0.1 J 0.13 J <1 <1 <1 <1 <1 <5 <20 9.6 J <10 <2.5
Bromodichloromethane <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
Bromoform <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
Bromomethane <1 <1 <1 <1 <1 <1 <1 - <20 <10 <10 <2.5
Carbon Disulfide <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
Carbon Tetrachloride <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
Chlorobenzene 7.8 5.4 32 7.1 5.6 7.8 180 620 1500 1300 900 400
Chlorodibromomethane <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
Chloroethane <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
Chloroform <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
Chloromethane <1 <1 <1 <1 <1 0.45 J <1 <5 <20 <10 <10 <2.5
cis-1,3-Dichloropropene <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
Dichloromethane <5 <5 <5 <5 <5 <5 0.72 J <25 <100 <50 <50 <12
Ethylbenzene <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
Methyl N-Butyl Ketone <10 <10 <10 <10 <10 <10 <10 <50 <200 <100 <100 <25
Styrene (Monomer) <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
Tetrachloroethene <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
Toluene <1 <1 <1 <1 <1 <1 0.52 J <5 <20 <10 <10 1 J
trans-1,3-Dichloropropene <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5
Trichloroethylene <1 <1 <1 <1 <1 <1 <1 <5 <20 <10 <10 <2.5

TABLE 2
SUMMARY OF SITE GROUNDWATER CONCENTRATIONS BY DEPTH

Sauget Area 2 Focused Feasibility Study
Sauget Area 2, Sauget, Illinois

Concentration (ug/L)
Layer 2 Layer 3

Chemical Name
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Layer 1
16 ft bgs 26 ft bgs 36 ft bgs 46 ft bgs 56 ft bgs 66 ft bgs 76 ft bgs 86 ft bgs 96 ft bgs 106 ft bgs 116 ft bgs 120 ft bgs

VOCs cont'd
Vinyl chloride 0.35 J 0.76 J 0.47 J 1.6 2.5 2 5.4 3.8 J <20 <10 <10 2.2 J
Xylenes, Total <2 <2 <2 <2 <2 <2 <2 <10 <40 <20 <20 <5

SVOCs
1,2,4-Trichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
1,2-Dichlorobenzene <10 <10 7.4 J 2.2 J <10 1.2 J 1.6 J 1.1 J 3 J 2.7 J 2.3 J 1.2 J
1,3-Dichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 1.5 J <10 <10
1,4-Dichlorobenzene <10 <10 3.5 J 1.4 J <10 <10 1.4 J 3.7 J 51 80 66 21
2,2'-Oxybis(1-Chloropropane) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4,5-Trichlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4,6-Trichlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4-Dichlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 3.4 J 3.5 J 1.2 J
2,4-Dimethylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10 1.4 J 2.1 J <10
2,4-Dinitrophenol <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
2,4-Dinitrotoluene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,6-Dinitrotoluene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Chloronaphthalene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Chlorophenol <10 <10 <10 <10 <10 <10 4.8 J 11 18 19 17 6.5 J
2-Methylnaphthalene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Methylphenol (o-Cresol) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
2-Nitrophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
3,3'-Dichlorobenzidine <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
3-Methylphenol/4-Methylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
3-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
4,6-Dinitro-2-methylphenol <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
4-Bromophenyl Phenyl Ether <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
4-Chloro-3-methylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
4-Chlorophenyl Phenyl Ether <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
4-Nitrophenol <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
Acenaphthene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Acenaphthylene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Anthracene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(a)anthracene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(a)pyrene 1.6 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(b)fluoranthene 1.1 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Chemical Name

Concentration (ug/L)
Layer 2 Layer 3

TABLE 2 CONT'D
SUMMARY OF SITE GROUNDWATER CONCENTRATIONS BY DEPTH

Sauget Area 2 Focused Feasibility Study
Sauget Area 2, Sauget, Illinois
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Layer 1
16 ft bgs 26 ft bgs 36 ft bgs 46 ft bgs 56 ft bgs 66 ft bgs 76 ft bgs 86 ft bgs 96 ft bgs 106 ft bgs 116 ft bgs 120 ft bgs

SVOCs cont'd
Benzo(g,h,i)perylene 2.8 J <10 <10 <10 1.6 J <10 <10 <10 <10 <10 <10 <10
Benzo(k)fluoranthene 1.2 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzyl Butyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
bis(2-Chloroethoxy)methane <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
bis(2-Chloroethyl)ether <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
bis(2-Ethylhexyl)phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Carbazole <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Chrysene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Dibenzo(a,h)anthracene 2.7 J <10 <10 <10 1.3 J <10 <10 <10 <10 <10 <10 <10
Dibenzofuran <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Diethyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Dimethyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Di-n-butylphthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Di-n-octylphthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Fluoranthene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Fluorene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachlorobutadiene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachlorocyclopentadiene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachloroethane <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Indeno(1,2,3-cd)pyrene 3 J <10 <10 <10 1.8 J <10 <10 <10 <10 <10 <10 <10
Isophorone <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene <10 <10 <10 <10 <10 <10 2.1 J 5.7 J 8.7 J 10 8 J 3 J
Nitrobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
N-Nitroso-di-n-propylamine <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
N-Nitrosodiphenylamine <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
P-Chloroaniline <20 <20 <20 <20 <20 <20 <20 1.1 J 3.4 J 4.1 J 2.8 J <20
Pentachlorophenol <1 <50 <50 <50 <1 <50 <50 <50 <1 <50 <50 <1
Phenanthrene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Phenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
P-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
Pyrene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Chemical Name

Concentration (ug/L)
Layer 2 Layer 3
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PRELIMINARY

24 ft bgs 34 ft bgs 44 ft bgs 54 ft bgs 64 ft bgs 74 ft bgs 84 ft bgs 94 ft bgs 104 ft bgs 114 ft bgs 120 ft bgs

SITE P
VOCs
1,1,1-Trichloroethane <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
1,1,2,2-Tetrachloroethane <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
1,1,2-Trichloroethane <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
1,1-Dichloroethane <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
1,1-Dichloroethylene <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
1,2-Dichloroethane <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
1,2-Dichloroethene (total) <2 <2 <2 <2 <2 <2 <2 <2 <50 <50 <20
1,2-Dichloropropane <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
2-Butanone (MEK) 7.5 J <10 <10 <10 <10 <10 <10 <10 <250 <250 <100
4-Methyl-2-pentanone (MIBK) <10 <10 <10 <10 <10 <10 <10 <10 <250 <250 <100
Acetone 39 <25 <25 <25 <25 <25 <25 <25 <620 <620 <250
Benzene <1 <1 <1 <1 <1 <1 <1 <1 190 60 77
Bromodichloromethane <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
Bromoform <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
Bromomethane <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
Carbon Disulfide <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 6.4 J
Carbon Tetrachloride <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
Chlorobenzene <1 <1 <1 <1 1 5.8 12 4.8 4900 4600 2300
Chlorodibromomethane <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
Chloroethane <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
Chloroform <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
Chloromethane 0.33 J <1 <1 <1 <1 <1 <1 0.53 J <25 <25 <10
cis-1,3-Dichloropropene <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
Dichloromethane <5 <5 <5 <5 <5 <5 <5 <5 <120 <120 <50
Ethylbenzene <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
Methyl N-Butyl Ketone <10 <10 <10 <10 <10 <10 <10 <10 <250 <250 <100
Styrene (Monomer) <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
Tetrachloroethene <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
Toluene <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
trans-1,3-Dichloropropene <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10

Chemical Name
Layer 2 Layer 3

Concentration (ug/L)
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PRELIMINARY

24 ft bgs 34 ft bgs 44 ft bgs 54 ft bgs 64 ft bgs 74 ft bgs 84 ft bgs 94 ft bgs 104 ft bgs 114 ft bgs 120 ft bgs

VOCs cont'd
Trichloroethylene <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 16
Vinyl chloride <1 <1 <1 <1 <1 <1 <1 <1 <25 <25 <10
Xylenes, Total <2 <2 <2 <2 <2 <2 <2 <2 <50 <50 <20

SVOCs
1,2,4-Trichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
1,2-Dichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
1,3-Dichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
1,4-Dichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 10 J 9.8 J 3.1 J
2,2'-Oxybis(1-Chloropropane) <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
2,4,5-Trichlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
2,4,6-Trichlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
2,4-Dichlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
2,4-Dimethylphenol <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
2,4-Dinitrophenol <50 <50 <50 <50 <50 <50 <50 <50 <100 <50 <50
2,4-Dinitrotoluene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
2,6-Dinitrotoluene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
2-Chloronaphthalene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
2-Chlorophenol <10 <10 <10 <10 <10 <10 <10 <10 78 46 22
2-Methylnaphthalene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
2-Methylphenol (o-Cresol) <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
2-Nitroaniline <50 <50 <50 <50 1.2 J <50 <50 <50 <100 <50 <50
2-Nitrophenol <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
3,3'-Dichlorobenzidine <20 <20 - <20 <20 <20 <20 <20 <40 <20 <20
3-Methylphenol/4-Methylphenol <10 <10 <10 <10 1.4 J <10 <10 <10 <20 <10 <10
3-Nitroaniline <50 <50 - <50 <50 <50 <50 <50 <100 <50 <50
4,6-Dinitro-2-methylphenol <50 <50 <50 <50 5.2 J <50 <50 <50 <100 <50 <50
4-Bromophenyl Phenyl Ether <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
4-Chloro-3-methylphenol <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
4-Chlorophenyl Phenyl Ether <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
4-Nitrophenol <50 <50 <50 <50 <50 <50 <50 <50 <100 <50 <50
Acenaphthene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
Acenaphthylene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
Anthracene <10 <10 <10 <10 0.8 J <10 <10 <10 <20 <10 <10
Benzo(a)anthracene <10 <10 <10 <10 1 J <10 <10 <10 <20 <10 <10

Chemical Name

Concentration (ug/L)
Layer 2 Layer 3
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PRELIMINARY

24 ft bgs 34 ft bgs 44 ft bgs 54 ft bgs 64 ft bgs 74 ft bgs 84 ft bgs 94 ft bgs 104 ft bgs 114 ft bgs 120 ft bgs

SVOCs cont'd
Benzo(a)pyrene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
Benzo(b)fluoranthene <10 <10 <10 <10 4 J <10 <10 <10 <20 <10 <10
Benzo(g,h,i)perylene <10 <10 <10 <10 1.1 J <10 <10 <10 <20 <10 <10
Benzo(k)fluoranthene <10 <10 <10 <10 0.89 J <10 <10 <10 <20 <10 <10
Benzyl Butyl Phthalate <10 <10 <10 <10 0.87 J <10 <10 <10 <20 <10 <10
bis(2-Chloroethoxy)methane <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
bis(2-Chloroethyl)ether <10 <10 <10 <10 1.1 J <10 <10 <10 <20 <10 <10
bis(2-Ethylhexyl)phthalate <10 <10 <10 <10 1.2 J <10 <10 <10 <20 <10 <10
Carbazole <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
Chrysene <10 <10 <10 <10 0.95 J <10 <10 <10 <20 <10 <10
Dibenzo(a,h)anthracene <10 <10 <10 <10 2.9 J <10 <10 <10 4.2 J <10 <10
Dibenzofuran <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
Diethyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
Dimethyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
Di-n-butylphthalate <10 <10 <10 <10 1.1 J <10 <10 <10 <20 <10 <10
Di-n-octylphthalate <10 <10 <10 <10 0.72 J <10 <10 <10 <20 <10 <10
Fluoranthene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
Fluorene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
Hexachlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
Hexachlorobutadiene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
Hexachlorocyclopentadiene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
Hexachloroethane <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
Indeno(1,2,3-cd)pyrene <10 <10 <10 <10 0.89 J <10 <10 <10 <20 <10 <10
Isophorone <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
Naphthalene <10 <10 <10 <10 <10 <10 <10 <10 39 21 11
Nitrobenzene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
N-Nitroso-di-n-propylamine <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
N-Nitrosodiphenylamine <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10
P-Chloroaniline <20 <20 - <20 <20 <20 <20 <20 24 J 7.3 J 2.8 J
Pentachlorophenol 0.21 J <50 <50 <50 <1 6.4 J 5.9 J <50 4.7 J <50 3.9 J
Phenanthrene <10 <10 <10 <10 0.98 J <10 <10 <10 <20 <10 <10
Phenol <10 <10 <10 <10 <10 <10 <10 <10 14 J 3.4 J 2.8 J
P-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <100 <50 <50
Pyrene <10 <10 <10 <10 <10 <10 <10 <10 <20 <10 <10

Chemical Name

Concentration (ug/L)
Layer 2 Layer 3
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50 ft bgs 60 ft bgs 70 ft bgs 80 ft bgs 90 ft bgs 100 ft bgs 110 ft bgs 120 ft bgs 130 ft bgs

SITE Q: AA-Q-1 
VOCs
1,1,1-Trichloroethane <1 <1 <1 <2 <1 <1 <1 <2 <5
1,1,2,2-Tetrachloroethane <1 <1 <1 <2 <1 <1 <1 <2 <5
1,1,2-Trichloroethane <1 <1 <1 <2 <1 <1 <1 <2 <5
1,1-Dichloroethane 5.6 4.9 1.1 2.2 2.9 <1 <1 <2 <5
1,1-Dichloroethylene <1 <1 <1 <2 <1 <1 <1 <2 <5
1,2-Dichloroethane <1 <1 <1 <2 <1 <1 <1 <2 <5
1,2-Dichloroethene (total) 0.96 J <2 <2 <4 <2 <2 <2 <4 <10
1,2-Dichloropropane <1 <1 <1 <2 <1 <1 <1 <2 <5
2-Butanone (MEK) <10 <10 <10 <20 <10 <10 <10 <20 <50
4-Methyl-2-pentanone (MIBK) <10 <10 <10 <20 <10 <10 <10 <20 <50
Acetone 11 J 16 J <25 <50 <25 <25 <25 <50 <120
Benzene 2.4 <1 <1 <2 1.4 <1 10 28 33
Bromodichloromethane <1 <1 <1 <2 <1 <1 <1 <2 <5
Bromoform <1 <1 <1 <2 <1 <1 <1 <2 <5
Bromomethane <1 <1 <1 <2 <1 <1 <1 <2 <5
Carbon Disulfide 0.37 J 2.5 J <1 <2 <1 <1 <1 <2 <5
Carbon Tetrachloride <1 <1 <1 <2 <1 <1 <1 <2 <5
Chlorobenzene 130 240 100 130 220 200 130 310 1100
Chlorodibromomethane <1 <1 <1 <2 <1 <1 <1 <2 <5
Chloroethane 1.3 0.89 J <1 0.69 J 0.84 J <1 <1 <2 <5
Chloroform <1 <1 <1 <2 <1 <1 <1 <2 <5
Chloromethane 0.96 J <1 <1 <2 <1 <1 0.21 J <2 2.7 J
cis-1,3-Dichloropropene <1 <1 <1 <2 <1 <1 <1 <2 <5
Dichloromethane <5 <5 <5 <10 <5 <5 <5 <10 <25
Ethylbenzene 1 <1 <1 <2 <1 <1 0.89 J 2.1 6.9
Methyl N-Butyl Ketone <10 <10 <10 <20 <10 <10 <10 <20 <50
Styrene (Monomer) <1 <1 <1 <2 <1 <1 <1 <2 <5
Tetrachloroethene <1 <1 <1 <2 <1 <1 <1 <2 <5
Toluene <1 <1 <1 <2 <1 <1 0.39 J <2 1.5 J
trans-1,3-Dichloropropene <1 <1 <1 <2 <1 <1 <1 <2 <5
Trichloroethylene <1 <1 <1 <2 <1 <1 <1 <2 <5
Vinyl chloride 0.72 J <1 <1 <2 <1 <1 3.2 2.9 4.6 J
Xylenes, Total <2 <2 <2 <4 <2 <2 2 <4 22

Chemical Name
Layer 3

Concentration (ug/L)

TABLE 2 CONT'D
SUMMARY OF SITE GROUNDWATER CONCENTRATIONS BY DEPTH

Sauget Area 2 Focused Feasibility Study
Sauget Area 2, Sauget, Illinois



GSI Job No.: G-2839
Issued:  11/20/03
Page 8 of 21
PRELIMINARY

50 ft bgs
Filtered
50 ft bgs 60 ft bgs 70 ft bgs 80 ft bgs 90 ft bgs 100 ft bgs 110 ft bgs 120 ft bgs

Filtered
120 ft bgs 128 ft bgs

Filtered
128 ft bgs

SVOCs
1,2,4-Trichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 6.1 J
1,2-Dichlorobenzene 11 9.3 J 8 J 4 J 5.6 J <10 <10 3 J 7.4 J 3.4 J 440 490
1,3-Dichlorobenzene 2.5 J 1.6 J 1.5 J <10 <10 <10 <10 <10 <10 <10 <100 2.5 J
1,4-Dichlorobenzene 30 15 21 9.6 J 12 12 7.8 J 3.2 J 6.1 J <10 19 J 22
2,2'-Oxybis(1-Chloropropane) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
2,4,5-Trichlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
2,4,6-Trichlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
2,4-Dichlorophenol 1 J <10 <10 <10 1 J <10 <10 <10 <10 <10 <100 12
2,4-Dimethylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
2,4-Dinitrophenol <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <500 <50
2,4-Dinitrotoluene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
2,6-Dinitrotoluene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
2-Chloronaphthalene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
2-Chlorophenol 3.2 J 2.8 J 3 J 1.6 J 2.4 J 3.7 J 4.6 J 3.6 J 10 4 J <100 5.6 J
2-Methylnaphthalene <10 - <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
2-Methylphenol (o-Cresol) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
2-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <500 <50
2-Nitrophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
3,3'-Dichlorobenzidine <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <200 <20
3-Methylphenol/4-Methylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
3-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <500 <50
4,6-Dinitro-2-methylphenol <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <500 <50
4-Bromophenyl Phenyl Ether <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
4-Chloro-3-methylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
4-Chlorophenyl Phenyl Ether <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
4-Nitrophenol <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <500 <50
Acenaphthene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Acenaphthylene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Anthracene <10 <10 <10 <10 0.62 J <10 <10 <10 <10 <10 <100 <10
Benzo(a)anthracene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Benzo(a)pyrene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Benzo(b)fluoranthene <10 <10 <10 <10 3.7 J <10 <10 <10 <10 <10 <100 <10
Benzo(g,h,i)perylene <10 <10 <10 <10 1.2 J <10 <10 <10 1 J <10 <100 <10

Concentration (ug/L)
Layer 3

SUMMARY OF SITE GROUNDWATER CONCENTRATIONS BY DEPTH
Sauget Area 2 Focused Feasibility Study

Sauget Area 2, Sauget, Illinois
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PRELIMINARY

50 ft bgs
Filtered
50 ft bgs 60 ft bgs 70 ft bgs 80 ft bgs 90 ft bgs 100 ft bgs 110 ft bgs 120 ft bgs

Filtered
120 ft bgs 128 ft bgs

Filtered
128 ft bgs

SVOCs cont'd
Benzo(k)fluoranthene <10 <10 <10 <10 0.84 J <10 <10 <10 <10 <10 <100 <10
Benzyl Butyl Phthalate <10 <10 <10 <10 0.66 J <10 <10 <10 <10 <10 <100 <10
bis(2-Chloroethoxy)methane <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
bis(2-Chloroethyl)ether <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
bis(2-Ethylhexyl)phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Carbazole <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Chrysene <10 <10 <10 <10 0.58 J <10 <10 <10 <10 <10 <100 <10
Dibenzo(a,h)anthracene <10 <10 <10 <10 2.8 J <10 <10 <10 1 J <10 <100 <10
Dibenzofuran <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Diethyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Dimethyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Di-n-butylphthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Di-n-octylphthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Fluoranthene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Fluorene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Hexachlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Hexachlorobutadiene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Hexachlorocyclopentadiene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Hexachloroethane <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Indeno(1,2,3-cd)pyrene <10 <10 <10 <10 0.88 J <10 <10 <10 1 J <10 <100 <10
Isophorone <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Naphthalene <10 <10 <10 <10 <10 <10 <10 2 J 5.9 J 2.1 J <100 3.1 J
Nitrobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
N-Nitroso-di-n-propylamine <10 <10 <10 <10 1.5 J <10 <10 <10 <10 <10 <100 <10
N-Nitrosodiphenylamine <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
P-Chloroaniline 130 120 80 14 J 55 110 5.2 J 1.6 J 27 36 3200 3500
Pentachlorophenol <1 <50 <50 <50 <1 <50 <50 <50 <1 <50 <1 <50
Phenanthrene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10
Phenol <10 <10 <10 <10 <10 <10 <10 <10 3.4 J 2.3 J <100 2 J
P-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <500 <50
Pyrene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <100 <10

Concentration (ug/L)
Layer 3
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50 ft bgs 60 ft bgs 70 ft bgs 80 ft bgs 90 ft bgs 100 ft bgs 110 ft bgs

SITE Q: AA-Q-4 
VOCs
1,1,1-Trichloroethane <1 <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane <1 <1 <1 <1 <1 <1 <1
1,1,2-Trichloroethane <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethane <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethylene <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethane <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethene (total) <2 <2 <2 <2 <2 <2 <2
1,2-Dichloropropane <1 <1 <1 <1 <1 <1 <1
2-Butanone (MEK) <10 <10 <10 <10 1.8 J <10 <10
4-Methyl-2-pentanone (MIBK) <10 <10 <10 <10 <10 <10 <10
Acetone - <25 <25 <25 <25 <25 <25
Benzene <1 <1 <1 0.38 J <1 0.18 J <1
Bromodichloromethane <1 <1 <1 <1 <1 <1 <1
Bromoform <1 <1 <1 <1 <1 <1 <1
Bromomethane <1 <1 <1 <1 <1 <1 <1
Carbon Disulfide <1 0.65 J 0.32 J <1 <1 2.5 0.33 J
Carbon Tetrachloride <1 <1 <1 <1 <1 <1 <1
Chlorobenzene 59 9.8 5.6 45 52 7.7 1.3
Chlorodibromomethane <1 <1 <1 <1 <1 <1 <1
Chloroethane <1 <1 <1 <1 <1 <1 <1
Chloroform <1 <1 <1 <1 <1 <1 <1
Chloromethane <1 <1 <1 <1 <1 <1 <1
cis-1,3-Dichloropropene <1 <1 <1 <1 <1 <1 <1
Dichloromethane <5 <5 <5 <5 <5 <5 <5
Ethylbenzene <1 0.82 J <1 0.9 J <1 <1 <1
Methyl N-Butyl Ketone <10 <10 <10 <10 <10 <10 <10
Styrene (Monomer) <1 <1 <1 <1 <1 <1 <1
Tetrachloroethene <1 <1 <1 <1 <1 <1 <1
Toluene 0.36 J 0.34 J 0.38 J 0.32 J <1 <1 <1
trans-1,3-Dichloropropene <1 <1 <1 <1 <1 <1 <1
Trichloroethylene <1 <1 <1 <1 <1 <1 <1
Vinyl chloride <1 <1 <1 <1 <1 <1 <1
Xylenes, Total <2 <2 <2 <2 <2 <2 <2

TABLE 2 CONT'D
SUMMARY OF SITE GROUNDWATER CONCENTRATIONS BY DEPTH

Sauget Area 2 Focused Feasibility Study
Sauget Area 2, Sauget, Illinois

Chemical Name

Concentration (ug/L)
Layer 3
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PRELIMINARY

50 ft bgs
Filtered
50 ft bgs 60 ft bgs 70 ft bgs 80 ft bgs 90 ft bgs 100 ft bgs 110 ft bgs

Filtered
110 ft 
bgs

SVOCs
1,2,4-Trichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10
1,2-Dichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10
1,3-Dichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10
1,4-Dichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10
2,2'-Oxybis(1-Chloropropane) <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4,5-Trichlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4,6-Trichlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4-Dichlorophenol <10 <10 2.2 J 2 J 2.1 J 2.4 J <10 <10 <10
2,4-Dimethylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4-Dinitrophenol <50 <50 <50 <50 <50 <50 <50 <50 <50
2,4-Dinitrotoluene <10 <10 <10 <10 <10 <10 <10 <10 <10
2,6-Dinitrotoluene <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Chloronaphthalene <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Chlorophenol 7.6 J 4 J <10 <10 <10 1.8 J <10 <10 <10
2-Methylnaphthalene <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Methylphenol (o-Cresol) <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <50
2-Nitrophenol <10 <10 <10 <10 <10 <10 <10 <10 <10
3,3'-Dichlorobenzidine <20 <20 - - - - <20 <20 <20
3-Methylphenol/4-Methylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10
3-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <50
4,6-Dinitro-2-methylphenol <50 <50 <50 <50 <50 <50 <50 <50 <50
4-Bromophenyl Phenyl Ether <10 <10 <10 <10 <10 <10 <10 <10 <10
4-Chloro-3-methylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10
4-Chlorophenyl Phenyl Ether <10 <10 <10 <10 <10 <10 <10 <10 <10
4-Nitrophenol <50 <50 <50 <50 <50 <50 <50 <50 <50
Acenaphthene <10 <10 <10 <10 <10 <10 <10 <10 <10
Acenaphthylene <10 <10 <10 <10 <10 <10 <10 <10 <10
Anthracene <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(a)anthracene <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(a)pyrene <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(b)fluoranthene <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(g,h,i)perylene <10 <10 <10 <10 <10 <10 <10 <10 <10

TABLE 2 CONT'D
SUMMARY OF SITE GROUNDWATER CONCENTRATIONS BY DEPTH

Sauget Area 2 Focused Feasibility Study
Sauget Area 2, Sauget, Illinois

Chemical Name

Concentration (ug/L)
Layer 3
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PRELIMINARY

50 ft bgs
Filtered
50 ft bgs 60 ft bgs 70 ft bgs 80 ft bgs 90 ft bgs 100 ft bgs 110 ft bgs

Filtered
110 ft 
bgs

SVOCs cont'd
Benzo(k)fluoranthene <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzyl Butyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10
bis(2-Chloroethoxy)methane <10 <10 - - - - <10 <10 <10
bis(2-Chloroethyl)ether 3.8 J 4.4 J <10 <10 <10 <10 <10 <10 <10
bis(2-Ethylhexyl)phthalate <10 <10 <10 <10 0.87 J <10 <10 <10 <10
Carbazole <10 <10 - - - - <10 <10 <10
Chrysene <10 <10 <10 <10 <10 <10 <10 <10 <10
Dibenzo(a,h)anthracene <10 - <10 <10 <10 <10 <10 <10 -
Dibenzofuran <10 <10 <10 <10 <10 <10 <10 <10 <10
Diethyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10
Dimethyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10
Di-n-butylphthalate <10 <10 <10 <10 <10 <10 <10 <10 <10
Di-n-octylphthalate <10 <10 <10 <10 <10 <10 <10 <10 <10
Fluoranthene <10 <10 <10 <10 <10 <10 <10 <10 <10
Fluorene <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachlorobutadiene <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachlorocyclopentadiene <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachloroethane <10 <10 <10 <10 <10 <10 <10 <10 <10
Indeno(1,2,3-cd)pyrene <10 <10 <10 <10 <10 <10 <10 <10 <10
Isophorone <10 <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene <10 <10 <10 <10 <10 <10 <10 <10 <10
Nitrobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10
N-Nitroso-di-n-propylamine <10 <10 <10 <10 <10 <10 <10 <10 <10
N-Nitrosodiphenylamine <10 <10 <10 <10 <10 <10 <10 <10 <10
P-Chloroaniline <20 <20 - - - - <20 <20 <20
Pentachlorophenol <1 <50 <50 <50 0.41 J <50 <50 0.49 J <50
Phenanthrene <10 <10 <10 <10 <10 <10 <10 <10 <10
Phenol <10 <10 <10 <10 <10 <10 <10 <10 <10
P-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <50
Pyrene <10 <10 <10 <10 <10 <10 <10 <10 <10

Layer 3

TABLE 2 CONT'D
SUMMARY OF SITE GROUNDWATER CONCENTRATIONS BY DEPTH

Sauget Area 2 Focused Feasibility Study
Sauget Area 2, Sauget, Illinois

Chemical Name

Concentration (ug/L)
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PRELIMINARY

24 ft bgs 34 ft bgs 44 ft bgs 54 ft bgs 64 ft bgs 74 ft bgs 84 ft bgs 94 ft bgs 104 ft bgs 110 ft bgs

SITE Q: AA-Q-6 
VOCs
1,1,1-Trichloroethane <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
1,1,2,2-Tetrachloroethane <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
1,1,2-Trichloroethane <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
1,1-Dichloroethane <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
1,1-Dichloroethylene <5 <100 <5 <1 <1 <1 <5 0.37 J <1 <1
1,2-Dichloroethane <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
1,2-Dichloroethene (total) <10 <200 <10 <2 <2 <2 <10 0.37 J <2 <2
1,2-Dichloropropane <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
2-Butanone (MEK) <50 <1000 <50 1.4 J 10 <10 <50 3.1 J 2.3 J 1.4 J
4-Methyl-2-pentanone (MIBK) <50 <1000 <50 <10 <10 <10 <50 <10 <10 <10
Acetone 61 J <2500 <120 <25 24 J 14 J <120 <25 <25 <25
Benzene 490 12000 520 1100 72 56 580 84 110 39
Bromodichloromethane <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
Bromoform <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
Bromomethane <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
Carbon Disulfide <5 <100 <5 2.2 <1 0.57 J <5 0.67 J 0.33 J 0.38 J
Carbon Tetrachloride <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
Chlorobenzene <5 <100 <5 1.5 1.4 1.2 <5 0.58 J <1 0.55 J
Chlorodibromomethane <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
Chloroethane <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
Chloroform <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
Chloromethane <5 <100 <5 <1 <1 <1 1.5 J <1 <1 <1
cis-1,3-Dichloropropene <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
Dichloromethane <25 <500 <25 <5 <5 <5 <25 1.2 J <5 <5
Ethylbenzene 64 <100 <5.7 2.3 4.2 1.6 9.1 1.4 1.4 1.1
Methyl N-Butyl Ketone <50 <1000 <50 <10 <10 <10 <50 <10 <10 <10
Styrene (Monomer) <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
Tetrachloroethene <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
Toluene 70 52 J 4.7 J 3.8 0.88 J 0.69 J 9.4 1.1 0.66 J 0.48 J
trans-1,3-Dichloropropene <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
Trichloroethylene <5 <100 <5 <1 <1 <1 <5 0.76 J <1 <1
Vinyl chloride <5 <100 <5 <1 <1 <1 <5 <1 <1 <1
Xylenes, Total 26 <200 10 4 3.8 <2 11 2.8 0.9 J <2

Chemical Name

Concentration (ug/L)
Layer 2 Layer 3

TABLE 2 CONT'D

Sauget Area 2 Focused Feasibility Study
Sauget Area 2, Sauget, Illinois

SUMMARY OF SITE GROUNDWATER CONCENTRATIONS BY DEPTH
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PRELIMINARY

24 ft bgs
Filtered
24 ft bgs 34 ft bgs 44 ft bgs 54 ft bgs 64 ft bgs

Filtered
64 ft bgs 74 ft bgs 84 ft bgs 94 ft bgs 104 ft bgs

Filtered
104 ft bgs 110 ft bgs

Filtered
110 ft 
bgs

SVOCs
1,2,4-Trichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
1,2-Dichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
1,3-Dichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
1,4-Dichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,2'-Oxybis(1-Chloropropane) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4,5-Trichlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4,6-Trichlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4-Dichlorophenol 9.4 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4-Dimethylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4-Dinitrophenol <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
2,4-Dinitrotoluene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,6-Dinitrotoluene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Chloronaphthalene <10 <10 <10 <10 <10 <10 <10 <10 - - <10 <10 <10 <10
2-Chlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Methylnaphthalene 500 J - 150 16 7.9 J 32 14 10 20 2 J 2.6 J <10 2 J -
2-Methylphenol (o-Cresol) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
2-Nitrophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
3,3'-Dichlorobenzidine <20 <20 <20 <20 - - - - <20 <20 - <20 - <20
3-Methylphenol/4-Methylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
3-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
4,6-Dinitro-2-methylphenol <50 <50 2.2 J <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
4-Bromophenyl Phenyl Ether <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
4-Chloro-3-methylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
4-Chlorophenyl Phenyl Ether <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
4-Nitrophenol <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
Acenaphthene 8 J 6.9 J 2.7 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Acenaphthylene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Anthracene 0.65 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(a)anthracene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(a)pyrene 1.4 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(b)fluoranthene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(g,h,i)perylene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Chemical Name

Concentration (ug/L)
Layer 2 Layer 3

TABLE 2 CONT'D
SUMMARY OF SITE GROUNDWATER CONCENTRATIONS BY DEPTH

Sauget Area 2 Focused Feasibility Study
Sauget Area 2, Sauget, Illinois
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PRELIMINARY

24 ft bgs
Filtered
24 ft bgs 34 ft bgs 44 ft bgs 54 ft bgs 64 ft bgs

Filtered
64 ft bgs 74 ft bgs 84 ft bgs 94 ft bgs 104 ft bgs

Filtered
104 ft bgs 110 ft bgs

Filtered
110 ft 
bgs

SVOCs cont'd
Benzo(k)fluoranthene 1.4 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzyl Butyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
bis(2-Chloroethoxy)methane <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
bis(2-Chloroethyl)ether <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
bis(2-Ethylhexyl)phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Carbazole 12 8.3 J 4.8 J <10 <10 <10 <10 <10 1.2 J <10 <10 <10 <10 <10
Chrysene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Dibenzo(a,h)anthracene 3.2 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Dibenzofuran 5.2 J 2.9 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Diethyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Dimethyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Di-n-butylphthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Di-n-octylphthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Fluoranthene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Fluorene 9.8 J 6.2 J <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachlorobutadiene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachlorocyclopentadiene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachloroethane <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Indeno(1,2,3-cd)pyrene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Isophorone <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene 120 J 91 J <10 <10 <10 15 10 3.2 J 2.2 J <10 <10 <10 <10 <10
Nitrobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
N-Nitroso-di-n-propylamine <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
N-Nitrosodiphenylamine <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
P-Chloroaniline <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Pentachlorophenol <1 <50 <50 <50 <50 <1 <50 <50 <50 <50 <1 <50 <1 <50
Phenanthrene 18 7.2 J <10 <10 <10 5 J <10 2.4 J <10 <10 <10 <10 <10 <10
Phenol - 14 320 46 38 4 J 4.7 J 3.4 J 24 3.2 J 7 J 9.5 J 3 J 4.4 J
P-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
Pyrene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Chemical Name

Concentration (ug/L)
Layer 2 Layer 3

TABLE 2 CONT'D
SUMMARY OF SITE GROUNDWATER CONCENTRATIONS BY DEPTH

Sauget Area 2 Focused Feasibility Study
Sauget Area 2, Sauget, Illinois
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PRELIMINARY

24 ft bgs 34 ft bgs 44 ft bgs 54 ft bgs 64 ft bgs 74 ft bgs 84 ft bgs 94 ft bgs 104 ft bgs 111 ft bgs

SITE Q: AA-Q-8 
VOCs
1,1,1-Trichloroethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1,2-Trichloroethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethane <1 <1 0.52 J 0.57 J <1 0.22 J 0.32 J 0.43 J 0.35 J 0.23 J
1,1-Dichloroethylene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethene (total) 2.8 0.66 J 16 15 7.4 1.2 J 1.4 J 1.1 J 0.54 J 5.7
1,2-Dichloropropane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2-Butanone (MEK) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
4-Methyl-2-pentanone (MIBK) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Acetone - - - - - <25 <25 <25 <25 <25
Benzene <1 0.11 J <1 0.24 J <1 <1 <1 <1 <1 <1
Bromodichloromethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bromoform <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bromomethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Carbon Disulfide <1 <1 <1 0.88 J 0.36 J <1 <1 <1 <1 0.42 J
Carbon Tetrachloride <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chlorobenzene <1 0.74 J <1 <1 <1 <1 <1 <1 <1 <1
Chlorodibromomethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chloroethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chloroform <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chloromethane <1 <1 <1 <1 <1 <1 <1 <1 0.24 J 0.22 J
cis-1,3-Dichloropropene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Dichloromethane <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Ethylbenzene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Methyl N-Butyl Ketone <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Styrene (Monomer) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Tetrachloroethene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Toluene <1 <1 0.29 J 0.38 J <1 <1 <1 <1 <1 <1
trans-1,3-Dichloropropene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Trichloroethylene 0.17 J 0.22 J <1 0.18 J <1 <1 0.41 J <1 <1 <1
Vinyl chloride <1 <1 3.8 2.6 0.98 J <1 <1 <1 <1 1.7
Xylenes, Total <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Chemical Name

Concentration (ug/L)
Layer 2 Layer 3

TABLE 2 CONT'D
SUMMARY OF SITE GROUNDWATER CONCENTRATIONS BY DEPTH

Sauget Area 2 Focused Feasibility Study
Sauget Area 2, Sauget, Illinois
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PRELIMINARY

24 ft bgs
Filtered
24 ft bgs 34 ft bgs 44 ft bgs 54 ft bgs 64 ft bgs

Filtered
64 ft bgs 74 ft bgs 84 ft bgs 94 ft bgs 104 ft bgs

Filtered
104 ft bgs 110 ft bgs

Filtered
110 ft 
bgs

SVOCs
1,2,4-Trichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
1,2-Dichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
1,3-Dichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
1,4-Dichlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,2'-Oxybis(1-Chloropropane) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4,5-Trichlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4,6-Trichlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4-Dichlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4-Dimethylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,4-Dinitrophenol <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
2,4-Dinitrotoluene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2,6-Dinitrotoluene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Chloronaphthalene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Chlorophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Methylnaphthalene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Methylphenol (o-Cresol) <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
2-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
2-Nitrophenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
3,3'-Dichlorobenzidine <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
3-Methylphenol/4-Methylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
3-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
4,6-Dinitro-2-methylphenol <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
4-Bromophenyl Phenyl Ether <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
4-Chloro-3-methylphenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
4-Chlorophenyl Phenyl Ether <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
4-Nitrophenol <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
Acenaphthene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Acenaphthylene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Anthracene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(a)anthracene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(a)pyrene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(b)fluoranthene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(g,h,i)perylene <10 <10 <10 <10 0.84 J 0.77 J <10 <10 <10 <10 <10 <10 0.81 J <10

Chemical Name

Concentration (ug/L)
Layer 2 Layer 3
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24 ft bgs
Filtered
24 ft bgs 34 ft bgs 44 ft bgs 54 ft bgs 64 ft bgs

Filtered
64 ft bgs 74 ft bgs 84 ft bgs 94 ft bgs 104 ft bgs

Filtered
104 ft bgs 110 ft bgs

Filtered
110 ft 
bgs

SVOCs cont'd
Benzo(k)fluoranthene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzyl Butyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
bis(2-Chloroethoxy)methane <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
bis(2-Chloroethyl)ether <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
bis(2-Ethylhexyl)phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Carbazole <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Chrysene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Dibenzo(a,h)anthracene <10 0.62 J <10 <10 0.64 J 0.58 J <10 <10 <10 <10 <10 <10 0.64 J <10
Dibenzofuran <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Diethyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Dimethyl Phthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Di-n-butylphthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Di-n-octylphthalate <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Fluoranthene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Fluorene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachlorobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachlorobutadiene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachlorocyclopentadiene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Hexachloroethane <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Indeno(1,2,3-cd)pyrene <10 <10 <10 <10 0.77 J 0.68 J <10 <10 <10 <10 <10 <10 0.94 J <10
Isophorone <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Nitrobenzene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
N-Nitroso-di-n-propylamine <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
N-Nitrosodiphenylamine <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
P-Chloroaniline <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
Pentachlorophenol <1 <50 <50 <50 <50 <1 <50 <50 <50 <50 <1 <50 <1 <50
Phenanthrene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Phenol <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
P-Nitroaniline <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50
Pyrene <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

Chemical Name

Concentration (ug/L)
Layer 2 Layer 3
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24 ft bgs 34 ft bgs 44 ft bgs 54 ft bgs 64 ft bgs 74 ft bgs 84 ft bgs 94 ft bgs 104 ft bgs 114 ft bgs 124 ft bgs

SITE S
VOCs
1,1,1-Trichloroethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1,2,2-Tetrachloroethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1,2-Trichloroethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,1-Dichloroethane <1 <1 <1 <1 <1 <1 0.62 J 0.53 J <1 <1 <1
1,1-Dichloroethylene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
1,2-Dichloroethene (total) 0.3 J <2 <2 <2 <1 0.53 J 0.84 J 0.74 J 1.5 J 0.57 J <2
1,2-Dichloropropane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
2-Butanone (MEK) <10 <10 <10 11 <10 <10 8.4 J <10 <10 <10 15
4-Methyl-2-pentanone (MIBK) <10 <10 <10 <10 <10 <10 <10 <10 <10 1 J <10
Acetone <25 <25 <25 <25 - <25 <25 <25 - - -
Benzene 3 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bromodichloromethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bromoform <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Bromomethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Carbon Disulfide <1 <1 <1 <1 <1 <1 <1 <1 0.94 J <1 0.88 J
Carbon Tetrachloride <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chlorobenzene <1 <1.7 <1 0.44 J <1 4.8 22 27 70 410 78
Chlorodibromomethane <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chloroethane <1 3.3 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chloroform <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Chloromethane <1 0.34 J <1 0.32 J <1 <1 <1 <1 <1 <1 <1
cis-1,3-Dichloropropene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Dichloromethane <5 <5 <5 <5 0.42 J <5 <5 <5 <5 <5 <5
Ethylbenzene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Methyl N-Butyl Ketone <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Styrene (Monomer) <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Tetrachloroethene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Toluene 0.41 J <1 <1 <1 <1 <1 0.46 J <1 <1 <1 0.79 J
trans-1,3-Dichloropropene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1
Trichloroethylene <1 <1 <1 <1 <1 <1 0.68 J <1 <1 <1 <1
Vinyl chloride 0.32 J <1 <1 <1 <1 <1 <1 <1 <1 <1 2.5
Xylenes, Total <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

Chemical Name
Layer 3Layer 2

Concentration (ug/L)
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24 ft bgs 34 ft bgs 44 ft bgs 54 ft bgs 64 ft bgs 74 ft bgs 84 ft bgs 94 ft bgs 104 ft bgs 114 ft bgs 124 ft bgs

SVOCs
1,2,4-Trichlorobenzene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
1,2-Dichlorobenzene 1.5 J 1.4 J <20 <10 <10 <10 <10 <10 <10 <10 <10
1,3-Dichlorobenzene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
1,4-Dichlorobenzene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
2,2'-Oxybis(1-Chloropropane) <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
2,4,5-Trichlorophenol <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
2,4,6-Trichlorophenol <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
2,4-Dichlorophenol <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
2,4-Dimethylphenol <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
2,4-Dinitrophenol <50 <50 <100 <50 <50 <50 <50 <50 <50 <50 <50
2,4-Dinitrotoluene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
2,6-Dinitrotoluene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
2-Chloronaphthalene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
2-Chlorophenol <10 <10 <20 <10 <10 <10 <10 <10 <10 7.1 J <10
2-Methylnaphthalene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
2-Methylphenol (o-Cresol) <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
2-Nitroaniline <50 <50 <100 <50 <50 <50 <50 <50 <50 <50 <50
2-Nitrophenol <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
3,3'-Dichlorobenzidine <20 <20 <40 <20 <20 <20 <20 <20 <20 <20 <20
3-Methylphenol/4-Methylphenol <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
3-Nitroaniline <50 <50 <100 <50 <50 <50 <50 <50 <50 <50 <50
4,6-Dinitro-2-methylphenol <50 <50 <100 <50 <50 <50 <50 <50 <50 <50 <50
4-Bromophenyl Phenyl Ether <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
4-Chloro-3-methylphenol <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
4-Chlorophenyl Phenyl Ether <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
4-Nitrophenol <50 <50 <100 <50 <50 <50 <50 <50 <50 <50 <50
Acenaphthene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Acenaphthylene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Anthracene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(a)anthracene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(a)pyrene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(b)fluoranthene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(g,h,i)perylene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Benzo(k)fluoranthene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Benzyl Butyl Phthalate <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10

Chemical Name

Concentration (ug/L)
Layer 2 Layer 3
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24 ft bgs 34 ft bgs 44 ft bgs 54 ft bgs 64 ft bgs 74 ft bgs 84 ft bgs 94 ft bgs 104 ft bgs 114 ft bgs 124 ft bgs

SVOCs cont'd
bis(2-Chloroethoxy)methane <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
bis(2-Chloroethyl)ether 1.8 J 1.4 J <20 <10 <10 <10 <10 <10 <10 <10 <10
bis(2-Ethylhexyl)phthalate <10 <10 <20 3.5 J <10 <10 <10 <10 <10 <10 <10
Carbazole <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Chrysene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Dibenzo(a,h)anthracene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Dibenzofuran <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Diethyl Phthalate <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Dimethyl Phthalate <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Di-n-butylphthalate <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Di-n-octylphthalate <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Fluoranthene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Fluorene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Hexachlorobenzene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Hexachlorobutadiene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Hexachlorocyclopentadiene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Hexachloroethane <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Indeno(1,2,3-cd)pyrene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Isophorone <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Naphthalene <10 <10 <20 <10 <10 <10 <10 <10 <10 3.3 J <10
Nitrobenzene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
N-Nitroso-di-n-propylamine <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
N-Nitrosodiphenylamine <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
P-Chloroaniline <20 <20 <40 <20 <20 <20 <20 <20 <20 <20 <20
Pentachlorophenol <1 <50 <100 <50 <1 <50 <50 <50 <1 <50 <1
Phenanthrene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
Phenol <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10
P-Nitroaniline <50 <50 <100 <50 <50 <50 <50 <50 <50 <50 <50
Pyrene <10 <10 <20 <10 <10 <10 <10 <10 <10 <10 <10

Notes:
1. Layer is the MODFLOW model layer.  Layer 2 corresponds to the Middle Hydrogeologic Unit while Layer 3 corresponds to the Lower Hydrogeologic Unit. 
    ft bgs = feet below ground surface
    ug/L = microgram per liter
    VOC = volatile organic compound
    SVOC = semivolatile organic compound
    J = estimated value
    < = constituent analyzed, but not detected at the detection limit shown
    - = constituent not analyzed

Chemical Name

Concentration (ug/L)
Layer 2 Layer 3
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1 2 3 4 5 6 7 8 9 10

Middle Hydrogeologic Unit

VOC Concentration (mg/L) 12 17 22 26 26 22 16 8 5 2
SVOC Concentration (mg/L) 135 317 354 489 728 461 325 361 479 271
VOC + SVOC Concentration (mg/L) 147 334 376 515 754 483 341 369 484 273

Flowrate in Zone (gpm) 17 18 18 21 17 19 18 17 21 25

Mass Flux (kg/yr) 4,936 11,665 13,572 21,362 25,905 18,636 11,938 12,305 20,625 13,315

154,260  
408

Lower Hydrogeologic Unit

VOC Concentration (mg/L) 2 1 1 1 1 1 1 0 0 0
SVOC Concentration (mg/L) 47 128 209 196 88 46 69 84 52 14
VOC + SVOC Concentration (mg/L) 49 129 210 197 89 47 70 84 52 14

Flowrate in Zone (gpm) 30 31 32 31 34 31 30 38 43 38

Mass Flux (kg/yr) 2,906 7,925 13,429 11,920 6,018 2,920 4,132 6,397 4,489 1,071

61,207    
94

215,466  

NOTES:
1.  Flow obtained from MODFLOW Zone Budget.
2.  See text for method of concentration calculation.
3.  Average river stage of 391 ft.
     mg/L = milligram per liter
     kg/yr = kilogram per year
     gpm = gallons per minute
     VOC = volatile organic compound
     SVOC = semivolatile organic compound

Mass Flux for Middle Hydrogeologic Unit (kg/yr)
Average Concentration (VOC+SVOC) for Middle Hydrogeologic Unit (mg/L)

TOTAL MASS FLUX MIDDLE AND LOWER HYDROGEOLOGIC UNITS (kg/yr)

Mass Flux for Lower Hydrogeologic Unit (kg/yr)
Average Concentration (VOC+SVOC) for Lower Hydrogeologic Unit (mg/L)

Zone

TABLE 3
CALCULATION OF SITE R CONCENTRATION AND MASS FLUX

Sauget Area 2 Focused Feasibility Study
Sauget Area 2, Sauget, Illinois
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MHU LHU MHU LHU MHU LHU MHU LHU MHU LHU MHU LHU MHU LHU MHU LHU MHU LHU
Site O 0.004 0.086 30 71 1491 1491 887 887 0.05 0.05 2.2E-6 4.3E-5 0.35 0.35 1.25 1.25 56              2,494         
Site P 0.012 0.250 30 72 3934 3934 528 528 0.05 0.05 5.9E-6 1.3E-4 0.35 0.35 1.25 1.25 227            11,550       
Site Q AA-Q-1 - 0.099 30 62 1453 1453 1170 1170 0.05 0.05 - 4.9E-5 0.35 0.35 1.25 1.25 - 3,205         

AA-Q-4 - 0.007 30 59 1868 1868 1302 1302 0.05 0.05 - 3.5E-6 0.35 0.35 1.25 1.25 - 309            
AA-Q-6 0.453 0.038 30 65 1443 1443 698 698 0.05 0.05 2.3E-4 1.9E-5 0.35 0.35 1.25 1.25 4,188         780            
AA-Q-8 0.001 0.002 28 58 1925 1925 1981 1981 0.05 0.05 3.8E-7 9.3E-7 0.35 0.35 1.25 1.25 25              127            

Site R 408 94 30 69 2000 2000 540 540 0.05 0.05 2.0E-1 4.7E-2 0.35 0.35 1.25 1.25 4,129,341  2,180,580  
Site S 0.001 0.023 30 69 349 349 89 89 0.05 0.05 6.9E-7 1.2E-5 0.35 0.35 1.25 1.25 0                15              

Notes:
1.  Concentrations based on location AA-O-1 for Ssite O, AA-P-1 for Site P, and AA-S-1 for Site S.
2.  Hydrogeologic unit thickness and hydraulic gradient based on MODFLOW model.
      mg/L = Milligram per liter
      ft = Feet
      cm/sec = Centimeter per second
      ft/yr = Feet per year
      kg/yr = Kilograms per year
      gpm = Gallons per minute
      MHU = Middle hydrogeologic unit
      LHU = Lower hydrogeologic unit

Site

Sauget Area 2, Sauget, Illinois

TABLE 4
ESTIMATION OF SOURCE MASS

Sauget Area 2 Focused Feasibility Study

Mass COCs 
(kg)

Residual Saturation 
(-)

Fraction Aquifer With 
NAPL 

(-)
Porosity 

(-)
NAPL Density

(kg/L)
Average Concentration

(mg/L)
Thickness 

(ft)
Width 

(ft)
Length 

(ft)
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MHU LHU MHU LHU MHU LHU MHU LHU MHU LHU MHU LHU MHU LHU MHU LHU
Site O 0.004 0.086 30 71 1491 1491 0.15 0.15 0.0010 0.0010 158 158 102 238 9.1E-1 4.1E+1
Site P 0.012 0.250 30 72 3934 3934 0.14 0.14 0.0010 0.0010 144 144 244 581 5.7E+0 2.9E+2
Site Q AA-Q-1 - 0.099 30 62 1453 1453 0.14 0.14 0.0015 0.0015 211 211 132 270 - 5.3E+1

AA-Q-4 - 0.007 30 59 1868 1868 0.11 0.11 0.0015 0.0015 168 168 134 266 - 3.7E+0
AA-Q-6 0.453 0.038 30 65 1443 1443 0.11 0.11 0.0015 0.0015 175 175 107 235 9.6E+1 1.8E+1
AA-Q-8 0.001 0.002 28 58 1925 1925 0.06 0.06 0.0017 0.0017 102 102 80 163 1.2E-1 6.0E-1

Site S 0.001 0.023 30 69 349 349 0.15 0.15 0.0012 0.0012 187 187 28 65 7.8E-2 3.0E+0

Notes:
1.  Concentrations based on location AA-O-1 for Site O, AA-P-1 for Site P, and AA-S-1 for Site S.
2.  Hydrogeologic unit thickness and hydraulic gradient based on MODFLOW model.
3.  Assuming uniform hydraulic conductivity over entire site.
4.  See Table 3 for Site R mass flux data.
      mg/L = Milligram per liter
      ft = Feet
      cm/sec = Centimeter per second
      ft/yr = Feet per year
      kg/yr = Kilograms per year
      gpm = Gallons per minute
      MHU = Middle hydrogeologic unit
      LHU = Lower hydrogeologic unit

Darcy Velocity
(ft/yr)

Average Concentration
(mg/L)

Thickness
(ft)

Width
(ft)

TABLE 5
CALCULATION OF MASS FLUX TO RIVER

Sauget Area 2 Focused Feasibility Study
Sauget Area 2, Sauget, Illinois

Mass Flux
(kg/yr)

Site

K
(cm/sec)

i
(ft/ft)

Flow
(gpm)



GSI Job No. G-2839
Issued:  11/20/03
Page 1 of 1
PRELIMINARY

Hydrogeologic 
Unit

Initial 
Concentration

(mg/L)
Source Mass

(kg)
Mass Flux

(kg/yr)

ks

Natural
(per year)

Remediation 
Timeframe for 

Alternatives 1-4
(years)

ks

Pumping
(per year)

Remediation 
Timeframe for 
Alternative 5

(years)

Site O MHU 0.004 5.6E+1 9.1E-1 1.6E-2 0 4.1E-2 0
LHU 0.086 2.5E+3 4.1E+1 1.6E-2 174 4.1E-2 70

Site P MHU 0.012 2.3E+2 5.7E+0 2.5E-2 34 6.3E-2 14
LHU 0.250 1.2E+4 2.9E+2 2.5E-2 156 6.3E-2 63

Site Q AA-Q-1 MHU - - - - - - -
LHU 0.099 3.2E+3 5.3E+1 1.7E-2 180 4.1E-2 72

AA-Q-4 MHU - - - - - - -
LHU 0.007 3.1E+2 3.7E+0 1.2E-2 28 3.0E-2 11

AA-Q-6 MHU 0.453 4.2E+3 9.6E+1 2.3E-2 196 5.7E-2 78
LHU 0.038 7.8E+2 1.8E+1 2.3E-2 89 5.7E-2 35

AA-Q-8 MHU 0.001 2.5E+1 1.2E-1 4.7E-3 0 1.2E-2 0
LHU 0.002 1.3E+2 6.0E-1 4.7E-3 0 1.2E-2 0

Site R MHU 407.671 4.1E+6 1.5E+5 3.7E-2 303 9.3E-2 121
LHU 94.140 2.2E+6 6.1E+4 2.8E-2 351 7.0E-2 140

Site S MHU 0.001 4.0E-1 7.8E-2 1.9E-1 0 4.9E-1 0
LHU 0.023 1.5E+1 3.0E+0 1.9E-1 8 4.9E-1 3

NOTES:
1.   Alternative 1 represents no action; Alternative 2 represents institutional controls and monitoring; Alternative 3 represents a physical barrier to Site R only; 
      Alternative 4 represents a physical barrier adjacent to the western side of Sauget Area 2; and Alternative 5 represents a hydraulic control adjacent to the 
      western side of Sauget Area 2.
      mg/L = Milligram per liter
      kg/yr = Kilogram per year
      MHU = Middle hydrogeologic unit
      LHU  = Lower hydrogeologic unit

Site

TABLE 6
REMEDIATION TIMEFRAME FOR FIVE ALTERNATIVES

Sauget Area 2 Focused Feasibility Study
Sauget Area 2, Sauget, Illinois
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EXECUTIVE SUMMARY 
 

An evaluation of the source of impacted groundwater at Site I within Sauget Area 
1 was performed to evaluate two questions: 
 

1) What is the dominant source mechanism at the site?     
2) What is the effect of an intensive pump-and-treat system on the lifetime of the source? 

 
Dominant Source Mechanism  
 
Two source mechanisms that have the potential to be active at the Sauget site are:  
1) leaching of unsaturated source materials, and 2) residual Dense Nonaqueous 
Phase Liquid (DNAPL) dissolution (see Figure 1).  Six general indicators were 
evaluated to assess which of these two source mechanisms are primarily 
responsible for the observed plumes associated with Site I. 
 

The analysis indicated that DNAPL dissolution is a major source mechanism at Site 
I based on an analysis of six different indicators.  The following indicators support 
the conclusion that trapped residual DNAPL is present:  dissolved constituent 
concentrations increase with depth, site constituents extend from the water table to 
the bottom of the water-bearing interval, and three constituents are found at 
concentrations that suggest the possible presence of non-mobile residual DNAPL.  
Some leaching of unsaturated waste/soil materials may also be occurring, as some 
constituents did not show increasing concentrations with depth.  Overall, 
however, DNAPL dissolution appears to be the dominant source mechanism at 
Site I. 
 
Source Conceptual Model 
 
If DNAPL dissolution is the dominant source mechanism at Site I, it is likely that 
the DNAPL in the unconsolidated valley fill deposits is present as thin vertical 
fingers and small horizontal pools throughout the entire vertical extent of the 
water-bearing unit.  Only a small fraction of the total DNAPL mass can ever be 
removed by pumping any “free-phase” DNAPL pools, if they are found.  The 
rest of the DNAPL is immobile, and will serve as a long-term continuing source 
of constituents to groundwater. 
 
The current natural mass removal rate via dissolution from the Site I source zone 
was estimated to be 7000 kg/yr assuming uniform source concentrations 
throughout the source zone. 
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Effect of Pumping 
 
As shown by DNAPL dissolution expressions, increasing the flow rate through a 
DNAPL source zone will significantly decrease the concentration of constituents in 
the extracted groundwater.  For example, if the flowrate through a DNAPL source 
zone is increased by a factor of 8.9 (to 1500 gpm) due to intensive pumping, the 
resulting concentration is likely to decrease by a factor of 3.6 while pumping is 
active, resulting in an overall increase in the mass removal rate of only 2.5 times.  
Therefore, an intensive pump-and-treat system at Site I with 8.9 times the natural 
flowrate through the source area (an achievable pumping rate if there is no 
reinjection) would result in an initial mass removal rate of 17,500 kg/yr. 
 
A planning level source lifetime calculation was done to estimate the relative 
performance of various remediation schemes.  This analysis, while not providing 
high-confidence estimates of the absolute time to cleanup, does indicate that with 
an assumed mass of 410,000 kg  of VOCs + SVOCs in the saturated zone below Site 
I, intensive pumping over a 10 to 30 year period does not appear to have an 
appreciable effect on overall source lifetime (i.e., ≤ 10% reduction).  Similar 
limitations are expected for Sites G/H/L as well. 
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INTRODUCTION 
 
 As requested by Solutia Inc. (Solutia), Groundwater Services, Inc. (GSI), has 
completed a study of hydrogeologic, source, and fate and transport data from the 
Sauget Area 1 located in Sauget and Cahokia, Illinois.  The study was conducted 
to: 1) help determine what type of source mechanisms are responsible for 
dissolved constituents found in the affected groundwater, and 2) determine the 
feasibility of remediating this source area by aggressive pumping.   This letter 
report summarizes the results of the study. 
 
 
PROJECT BACKGROUND 
 
An extensive RI/FS study of Sauget Area 1 is now being conducted by Solutia.  
Data from two groundwater monitoring well transects indicates the presence of 
dissolved constituents migrating west in groundwater from the vicinity of one of 
the six source areas in Area 1 (i.e., Site I) at concentrations exceeding Illinois Class 
II groundwater standards. 
 
Source Site I 
 
Site I originally was a sand and gravel pit which received industrial and municipal 
wastes from 1931 to 1957.  Site I is approximately 19 acres in area and underlies a 
large, fenced, controlled-access, gravel covered truck parking lot and the Sauget 
City Hall and associated parking lots (Sauget Area 1 EE/CA and RI/FS Support 
Sampling Plan).  Soil samples collected from Site I have indicated elevated levels of 
volatile organic compounds (e.g., benzene, chlorobenzene); semi-volatile organic 
compounds (e.g., naphthalene, trichlorobenzene); pesticides; herbicides; PCBs; and 
metals. 
 
Hydrogeology 
 
Sauget Area 1 is located in the Mississippi River floodplain in an area referred to as 
the American Bottoms.  The geology of the area is described as consisting of 
unconsolidated valley fill deposits (Cahokia Alluvium) overlying glacial outwash 
material (Henry Formation).  In general, the permeability of the unconsolidated 
material increases with depth, with the outwash material being comprised of 
medium- to coarse-grained sand and gravel.  The hydrogeologic conceptual model 
divides the unconsolidated water-bearing unit into three horizons:  the shallow 
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horizon (generally 15-30 ft deep), the middle horizon (generally 30-70 ft deep), and 
the deep horizon (generally 70-110 ft deep). 
 
These unconsolidated deposits are underlain by limestone and dolomite bedrock. 
 
Study Constituents  
 
For this study, two classes of constituents were evaluated.  The two constituent 
classes were selected based on prevalence and concentration in groundwater, and 
include: 
 

• Volatile Organic Compounds (chlorinated and non-chlorinated), and 
• Semi-Volatile Organic Compounds (chlorinated and non-chlorinated). 

 
 
SOURCE MECHANISMS 
 
Knowledge of which source mechanisms are active at a site is important for 
developing an accurate conceptual model of constituent fate and transport, and for 
developing appropriate remedial responses.  Two source mechanisms that have 
the potential to be active at the Sauget site are leaching of unsaturated source 
materials and residual DNAPL dissolution (see Figure 1). 
 

A.  Leaching of Unsaturated Source Materials B.  Dissolution of Trapped Residual DNAPL

 
 

FIGURE 1.  Two Potential Groundwater Source Mechanisms 
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Leaching of unsaturated source materials (see Panel A in Figure 1) results from 
infiltration of rainfall through near-surface source materials such as waste 
materials in the source areas and contaminated unsaturated soils.  Residual 
DNAPL dissolution (see Panel B in Figure 1) occurs when soluble organic 
constituents dissolve from trapped residual DNAPL fingers and pools that entered 
the subsurface when the source area was active. 
 
 
EVIDENCE OF SOURCE MECHANISMS 
 
The available groundwater data were evaluated to help assess the likelihood that 
the two most likely source mechanisms are present at the site.   The following six 
indicators were used: 
 
General Indicators of Strong DNAPL Dissolution Processes: 

• Indicator 1:  Concentrations are generally increasing with depth. 
• Indicator 2:  Constituents are found deep in the water-bearing unit. 
• Indicator 3:  Concentrations are above 1% of the pure-phase solubility. 
• Indicator 4:  Results of EPA Quick Reference Fact Sheet "Estimating Potential for Occurrence 

of DNAPL at Superfund Sites,"  (Newell and Ross, 1992). 

 
General Indicators of Strong Soil Leaching Processes: 

• Indicator 5:  Leachate concentrations (as indicated from TCLP tests of unsaturated waste 
materials) are greater than groundwater concentrations in the shallow horizon. 

• Indicator 6:  Concentrations in the shallowest horizon are greater than in deeper horizons. 

 
To assess these indicators, groundwater constituent data were compiled (see 
Tables 1-2).  Data from the groundwater transect (well AA-I-S1 for Site I) were 
used to evaluate constituent concentrations in the shallow horizon (< 30 ft deep) 
vs. middle horizon (30-70 ft deep) vs. deep horizon (70-110 ft deep) (see Table 1).  
Note that only the transect monitoring well closest to the source area was 
evaluated. 
 
 
RESULTS 
 

Indicator 1:  An evaluation of groundwater data for Site I shows that the sum of 
maximum detectable VOCs + SVOCs in groundwater concentrations from the deep 
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horizon is 47.5 mg/L, compared to only 22.1 mg/L in the shallow horizon (see 
Table 1). This trend is also seen in the majority of the individual VOC and SVOC 
constituents.  For example, the maximum chlorobenzene concentration increases 
from 8.7 mg/L in the shallow horizon, to 20 mg/L in the middle horizon, and to 34 
mg/L in the deep horizon.  Of the five constituents with maximum concentrations 
greater than 1 mg/L, three (chlorobenzene, 1,2,4-trichlorobenzene, and 1,4-
dichlorobenzene) have their maximum concentrations in the middle or deep 
horizon.  The other two, cis/trans 1,2-dichloroethene and 4-chloroaniline, have the 
maximum concentration in the shallow horizon. 
 

Indicator 2:  Site constituents are found throughout the entire depth of the 
unconsolidated unit, from the water table surface to locations over 100 ft deep. 

Indicator 3:  Three site constituents (chlorobenzene, 1,4 dichlorobenzene, and 
fluoranthene) are found in concentrations that exceed 1% of each respective pure-
phase solubility (see Table 1). 

Indicator 4:  Based on site historical data and observed groundwater 
concentrations, the EPA Fact Sheet "Estimating Potential for Occurrence of DNAPL 
at Superfund Sites," shows a “High-Moderate” Potential for DNAPL at Site I. 

Indicator 5:   Of the six constituents where a comparison could be made, five had 
higher concentrations in the groundwater than in the leachate from waste 
materials, suggesting that leaching was not responsible for the highest 
groundwater concentrations at Site I (see Table 2). 

Indicator 6:  As described above, only two of the five constituents with 
concentrations greater than 1 mg/L (cis/trans 1,2-dichloroethene and 4-
chloroaniline) have their maximum concentrations in the shallow horizon. 

 

KEY POINT:  SITE I SOURCE MECHANISMS 
DNAPL dissolution is a major source mechanism at Site I based on an analysis of the evaluated 
indicators.  Dissolved constituent concentrations increase with depth, site constituents extend 
from the water table to the bottom of the water-bearing interval, and three constituents are 
found at concentrations that suggest the possible presence of non-mobile residual DNAPL. 

Some leaching of unsaturated waste/soil materials may also be occurring, as some constituents 
such as 4-chloroaniline did not show increasing concentrations with depth.  Overall, however, 
DNAPL dissolution appears to be the dominant source mechanism at Site I. 

 
 



 
 
 
 
 
May 21, 2001  
 
 

7  
 

POTENTIAL FOR SOURCE REMEDIATION 
 
Conceptual Model of Source 
 
The following discussion summarizes our conceptual model of the DNAPL 
source located in the saturated zone beneath Site I: 
 
• DNAPL is present as “fingers” and “pools” in the saturated zone extending 

from approximately 15 to 110 ft below the surface (see Figure 2 for a 
conceptual figure). 

 
Supporting Information:  “Once penetration of the capillary fringe occurs, downward movement will 
continue until all the CHC (chlorinated hydrocarbon) solvent is present as suspended fingers 
(ganglia) in the porous media and/or as pools of CHC perched on low-permeability zones.  Once a pool 
starts to form on top of a low-permeability layer somewhere above the bottom of the aquifer, a 
continued supply of CHC will cause (1) enlargement of the pool, (2) penetration of the layer, and/or 
(3) spawning of new downward-moving fingers at the perimeter of the layer.” Johnson and Pankow 
(1992) 

 

DNAPL
Fingers

DNAPL
Pools

Site-Scale Small-Scale  
 

FIGURE 2.  Conceptual Model of DNAPL Source Zone 
 
• Small horizontal pools of DNAPL are present throughout the entire vertical 

extent of the saturated zone, and not just at the bottom of the unit. 
 

Supporting Information: “In granular aquifers, small horizontal zones of residual or free-phase 
DNAPL need not be caused by particularly low permeability zones such as silt or clay.  A minor 
contrast in grain size distribution and hence permeability, as from a coarse sand layer to a fine sand, 
causes variation in DNAPL entry pressure.  A DNAPL will accumulate on the finer-grained layer 
while spreading laterally until it reaches the edge of the layer, or until the height of the free-product 
accumulation on the layer exceeds the entry pressure for the layer.” Pankow and Cherry (1996)  

 
• Much or most of the DNAPL mass is present in the trapped residual state that 

cannot be recovered by pumping. 
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Supporting Information: “Note that after the continuous NAPL body has been converted to a residual 
form, the individual NAPL blobs are held very tightly in the porous media by capillary forces. Wilson 
and Conrad (1984) evaluated the force required to mobilize and completely sweep away residual blobs 
in porous media in terms of the hydraulic gradient a pumping system would have to generate to either 
1) begin blob mobilization, or 2) mobilize all blobs in a porous medium. This relationship, presented as 
a graph of hydraulic conductivity vs. required hydraulic gradient, indicates that mobilization of NAPL 
blobs by pumping will occur only in very coarse porous media with a very high hydraulic gradient.  
The rest of the blobs will stay trapped in the porous media, serving as a long-term source of dissolved 
contaminants.”   (Wiedemeier et al., 1999)  
 
(Note:  For the unconsolidated alluvial fill deposits at this site, Wilson and Conrad’s analysis indicates 
that a gradient of 0.5 ft/ft would be required to begin to mobilize NAPL blobs.  This is 500 times the 
current hydraulic gradient, and impossible to effect over the entire source area without extensive 
pumping and re-injection).  

 
• It is extremely unlikely that any DNAPL that may be present at the site is still 

mobile or will become mobile under current conditions. 
 

Supporting Information: “Once the release of DNAPL into the subsurface ceases, subsurface 
movement of DNAPL also ceases soon thereafter, perhaps within weeks or months at solvent sites.  
The resulting immobile DNAPL then exists in the DNAPL source zone as “residual” non-aqueous 
liquid and also possibly as “free-product” accumulations ponded on lower permeability layers within 
aquifers, or on the tops of aquitards.  The free-product DNAPL will not become mobile again unless a 
release of more DNAPL causes further accumulation in the same zones, or unless there are changes in 
pressure in the surrounding water phase due to groundwater pumping or injection.” Pankow and 
Cherry (1996) 

  

• The presence of pools that can be pumped is relatively rare at DNAPL sites, 
and if such pools are found and pumped, only a small fraction of the total 
DNAPL in place is removed. 

 
Supporting Information: “In field investigations of sites where extensive solvent contamination exists, 
pools of free-product solvent are only rarely found, even when their existence is not in doubt.”  “It is 
the author’s experience that chlorinated solvents with their high densities form thick pools only 
rarely.”  Pankow and Cherry (1996) 

 
“Therefore, in a practical sense, NAPL removal translates to recovery of a small percentage of NAPL 
at a site (i.e., whatever continuous NAPL can be collected).” Wiedemeier et al., (1999) 
 

• The presence of DNAPL pools and fingers will only occupy a small fraction of 
the available pore space in the source zone. 

 
Supporting Information: “However, heterogeneity has a marked influence on the direction of DNAPL 
migration.  A random distribution of permeability and displacement pressure will result in a highly 
erratic pattern of DNAPL flow…”   “The remarkable sensitivity of DNAPL penetration to the 
capillary-hydraulic properties can be expected to result in highly complex, seemingly chaotic 
saturation distributions in the subsurface.”  “Even in the idealized case of a perfectly homogeneous 
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medium, DNAPL can be expected to penetrate in the form of narrow, elongated distributions in which 
the mean saturation of DNAPL is small.” Pankow and Cherry (1996) 

 
• The source will persist for a long time. 
 
 Supporting Information: “These calculations suggest that zones of residual DNAPL and especially 

pool DNAPL can persist in the subsurface and contribute to groundwater contamination for decades 
to centuries.”  “For most chlorinated solvents, the rate of dissolution of pools will be sufficiently slow 
that the DNAPL source zones will cause significant contamination of the groundwater for centuries or 
more.” Pankow and Cherry (1996) 

 
• Pumping can increase the rate that mass is removed from the source, but the 

removal efficiency will be much less than the removal efficiency for natural 
attenuation. 

 
Supporting Information: “However, the increase in mass removal (by pumping) will not be in 
proportion to the increase in the groundwater pumping rate because of limitations on the DNAPL 
dissolution kinetics, and because of further dilution with clean water from outside the source zone.” 
Pankow and Cherry (1996) 

 
KEY POINT: CONCEPTUAL MODEL FOR SOURCE 
Most of the Site I DNAPL in the unconsolidated valley fill deposits is present as thin vertical 
fingers and small horizontal pools throughout the entire vertical extent of the water-bearing 
unit.  Only a small fraction of the total DNAPL mass can ever be removed by pumping free-
phase pools, if they are found.  Under current conditions, the rest of the DNAPL is immobile, 
and will serve as a long-term continuing source of constituents to groundwater. 

 
 
ESTIMATED NATURAL DISSOLUTION RATE 
 
Natural Groundwater Flushing Rate 
 
Separate hydraulic conductivity and hydraulic gradient data were developed for 
the shallow, middle, and deep horizons of the unconsolidated deposits.   
 
The hydraulic conductivity estimates developed for the model were based on: 1) 
literature reports, and 2) preliminary analysis of RI/FS slug test data.  The 
literature reference (Ritchey and Schicht, 1982) reported that the hydraulic 
conductivity for the unconsolidated material used for water supply in the 
American Bottoms area ranged from 5x10-2 to 1.4x10-1 cm/sec. 
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The analysis of RI/FS slug test data from Site I wells showed the following 
hydraulic conductivities: 
 

 
 

Horizon 

Site I 
(well ST-I-S) 

(cm/sec) 

Shallow 4.5x10-3 

Middle 5.1x10-2 

Deep 1.3x10-1 

 
Using the data from the literature report, slug test results, and calibration work, 
the following hydraulic conductivities were used in the model: 
 

• Shallow Horizon: 1x10-2 cm/sec 
• Middle Horizon: 1x10-1 cm/sec 
• Deep Horizon:  1x10-1  cm/sec 

 
Using RI/FS potentiometric surface maps provided by Roux Associates, Inc., the 
following hydraulic gradients were used in the model: 
 

• Shallow Horizon: 0.001 ft/ft 
• Middle Horizon: 0.001 ft/ft 
• Deep Horizon:  0.001 ft/ft 

 
These values yield the following representative values for groundwater Darcy 
velocity at the site: 
 

• Shallow Horizon: 10.4 ft/yr 
• Middle Horizon: 104  ft/yr 
• Deep Horizon: 104 ft/yr 

 
As shown by the data, the shallow horizon of the unconsolidated deposits is less 
permeable, and has a much lower groundwater velocity than the more coarse-
grained middle and deep horizons. 
 
The hydrogeologic conceptual model divides the unconsolidated water-bearing 
unit into three horizons:  the shallow horizon (generally 15-30 ft deep), the 
middle horizon (generally 30-70 ft deep), and the deep horizon (generally 70-110 
ft deep).  Therefore the assumed saturated thicknesses for the shallow, middle, 
and deep units were:  15 ft, 40 ft, and 40 ft, respectively.  When a 1400 ft wide 
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source zone is assumed (the width of Site I perpendicular to groundwater flow), 
a naturally-occurring groundwater flushing rate of 168 gpm is obtained (3.1 gpm 
for the shallow unit, 82.5 gpm for the middle unit, and 82.5 gpm for the deep 
unit). 
 
Natural Mass Removal Rate 
 
The average total VOC + SVOC concentrations from the transect well closest to 
Site I (well AA-I-S1) are 13.3 mg/L, 21.9, mg/L, and 19.9 mg/L for the shallow, 
middle, and deep horizons, respectively.  For this planning-level calculation, it 
was assumed that these concentrations extended throughout the entire width of 
the Site I source zone, a potential overestimation (however, if all other source 
removal calculations use the same assumptions, the relative results will be 
accurate).  Therefore, the mass removal rate under natural conditions was 
estimated by multiplying average VOC + SVOC concentrations for each horizon 
by the flow for each horizon, and converting to a mass rate of kg/yr leaving the 
source zone (3.78 L/gal; 1440 min/day; 365 day/yr; 10-6 kg/mg).  This 
calculation resulted in the following naturally-occurring mass removal rate 
totaling approximately 7000 kg/yr from all three horizons: 
 

• Shallow Horizon: 82 kg/yr 
• Middle Horizon: 3,613 kg/yr 
• Deep Horizon: 3,271 kg/yr 
     TOTAL:  6,966 kg/yr 

 
KEY POINT: NATURAL MASS REMOVAL RATE 
 The natural mass removal rate from the Site I source zone is estimated to be 7000 kg/yr 
assuming uniform source concentrations throughout the source zone.  

 
 
Assumed Flowrate From An Intensive Pump-and-Treat System 
 
Three methods were evaluated to provide a planning-level estimate of the 
flowrate from an intensive pump-and-treat system at Site I (see Appendix A).  
First, an empirical well yield relationship (Driscoll, 1986) based on 
transmissivity, expected drawdown, and assumptions for other variables in the 
nonequilibrium (Jacob) equation was used.  The second method was based on 
typical well yields from regional water supply wells as reported by Schicht 
(1965): 
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“It is a general practice of industries and municipalities to place a well in operation and 
pump it at high rates, often about 1000 gpm.”    

 
The third method was based on evaluating specific capacity (well yield divided 
by drawdown) provided by Schicht (1965).  
 
These calculation approaches suggest that an intensive pumping system for Site I 
could yield 1000–2500 gpm.  For the purpose of this project, a value of 1500 gpm 
was used. 
  
KEY POINT: GROUNDWATER FLOWRATE FROM INTENSIVE PUMPING 
An intensive pump-and-treat system was assumed to have a yield of 1500 gpm. 

 
 
EFFECT OF PUMPING GROUNDWATER  
 
Because most of the DNAPL is trapped and cannot be removed by direct 
pumping, a groundwater pump-and-treat system will generally not remove 
DNAPL directly, but instead will slowly dissolve the DNAPL trapped in fingers 
and pools.  While this dissolution process is relatively slow and inefficient, it will 
remove DNAPL mass. 
 
Dissolution Kinetics for DNAPL Fingers and Pools 
 
Several analyses have been performed to evaluate the effect of increased 
pumping rates on the DNAPL dissolution rate for both fingers and pools.  In a 
key paper written by Hunt et al. in 1988, the authors developed relationships for 
the kinetics of dissolution in NAPL source zones.  They evaluated laboratory 
studies and mass transfer approaches used in the chemical engineering literature, 
and derived dissolution expressions for residual NAPL ganglia (also called 
“fingers” or “blobs”).  They concluded that:   
 
“Ganglion lifetimes are weakly dependent on flow velocity such that to decrease the lifetime from 100 years 
to 10 years requires a three order of magnitude increase (x1000) in flow velocity.”    
 
In other words, increasing the groundwater pumping rate will increase the finger 
dissolution rate, but only slightly based on this relationship: 
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mass transfer rate with pumping
mass transfer rate without pumping

 =  10

log10
Q pumping

Q natural

⎡ 

⎣ 
⎢ 
⎢ 

⎤ 

⎦ 
⎥ 
⎥ 

3  

 
Using this NAPL dissolution relationships reported by Hunt et al. (1988), a 1500 
gpm pumping system (a 8.9 times increase in the natural flow rate through the 
system) would result in a 8.9 fold increase in water flushed through the system, 
but  a 4.3 fold decrease in effluent concentrations, resulting in a net increase in 
mass removed only by a factor of 2.1: 
 

mass transfer rate with pumping
mass transfer rate without pumping

 =  10

log10
1500 gpm
168 gpm

⎡ 

⎣ 
⎢ 
⎢ 

⎤ 

⎦ 
⎥ 
⎥ 

3 = 2.1 

 
The same type of concentration reduction is expected when higher groundwater 
flowrates are used to dissolve NAPL pools.  Dissolution kinetic relationships 
developed by Johnson and Pankow (1992) indicate that the mass transfer rate 
(and pool lifetime) changes with the square root of groundwater velocity: 
 

Pool Dissolution Time (yrs) = 2.43x10-5  ρ  Csat  [ lp3/Dv vd ]0.5 
 
where: 
 ρ  = DNAPL density (g/m3) 
 Csat  =  saturation concentration (g/m3) 
 lp = length of pool in direction of groundwater flow (m) 
 Dv = vertical dispersion coefficient (m2/s) 
 vd = Darcy velocity for groundwater (m/day) 
 
Therefore, increasing the groundwater flowrate over a pool by a factor of 8.9 
would result in an initial concentration decrease by a factor of 3.0 (approximately 
the square root of 8.9), and the overall increase in the mass removal rate by only a 
factor of 3.0. 
 
Note that these theoretical expressions are supported by lab and field data (e.g., 
see Pankow and Cherry, 1996).  Because source zones include a mixture of pools 
and fingers, it was assumed in this study that increasing the groundwater 
flowrate through the source zone by a factor of 8.9 (by pumping) would increase 
the mass transfer by a factor of 2.5 (the mid-point of finger value of 2.1 and pool 
values 3.0) when pumping was started.  This is because groundwater 
concentrations decrease by a factor of 3.6 due to mass transfer effects.  Note that 
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after pumping is stopped, the concentrations would rebound and increase by a 
factor by the same amount (in the case of these calculations, by a factor of 3.6). 
 
KEY POINT: EFFECT OF PUMPING GROUNDWATER ON CONCENTRATIONS 
As shown by DNAPL dissolution expressions, the mass removal rate from a DNAPL source 
zone is only weakly dependent on the groundwater pumping rate.  For example, if the flowrate 
though a DNAPL source zone is increased by a factor of 8.9 due to intensive pumping, the mass 
removal rate will only increase by a factor of 2.5 (a representative value for effects of pumping 
on DNAPL finger and DNAPL pool dissolution) because concentrations in the recovered 
groundwater would be reduced by a factor of 3.6 due to mass transfer effects. 
 
 
 
Mass Removal Rate of Intensive Pump-and-Treat System 
 
Under an intensive pumping scenario with an increase in natural flow (from 168 
gpm to approximately 1500 gpm), the groundwater concentrations being 
removed from the source are expected to fall to between one-third to one-fifth of 
the observed concentrations under lower flow, natural conditions.  Assuming a 
middle value of post-pumping concentrations that are 3.6 times smaller than the 
natural concentrations, the initial VOC + SVOC effluent concentrations from an 
intensive groundwater pump-and-treat system are estimated to be:  3.7 mg/L, 
6.0 mg/L, and 5.5 mg/L for the shallow, middle, and deep units, respectively. 
 
Therefore, under an intensive pump-and-treat scenario where 1500 gpm are 
being flushed through the Site I source zone (an 8.9-fold increase in the flushing 
rate), the initial mass removal rate is predicted to only increase by a factor of 2.5, 
from 7000 kg/yr to 17,500 kg/yr due to mass transfer effects related to DNAPL 
dissolution.  Note that this is only the initial mass removal rate for the intensive 
pumping case, and that this concentration will drop slowly over time as mass is 
removed from the system. 
 
KEY POINT: MASS REMOVAL RATE FROM INTENSIVE PUMPING 
An intensive pump-and-treat system was estimated to have an initial mass removal rate of 
17,500 kg/yr, accounting for both the increased flowrate through the system and decreased 
concentrations in groundwater. 

 
Effect of Pumping on Source Lifetime 
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Estimating source longevity is a process involving considerable uncertainty, as 
the original mass in place, mass removal rate, and the change in the mass 
removal rate over time must all be known.  While absolute estimates have a high 
level of uncertainty, the relative comparison of remediation alternatives can be 
made with more confidence.  In the analysis below, the absolute values for 
source lifetime should be considered highly uncertain, while the relative 
comparisons should be considered more accurate. 
 
Estimated Source Mass 
 
A range of estimates of source mass were developed, assuming that the entire 
saturated zone below Site I is affected by DNAPL.  Then the calculated mass 
removal rates for natural attenuation and an intensive pump-and-treat system 
were used to estimate source longevity. 
 
Source mass is a function of source volume, the porosity, the residual saturation 
of DNAPL in the source zone, and the fraction of source volume containing 
DNAPL.  At Site I, the estimated source volume is 1400 ft by 95 ft by 500 ft, or 
66,500,000 ft3.  Residual saturation (the fraction of open pore space occupied by 
DNAPL) values are typically assumed to be between 0.01 and 0.15 (see Pankow 
and Cherry, 1996), and a value of 0.05 was used for this analysis.  A porosity of 
0.35 was considered representative of the unconsolidated alluvial deposits at the 
site.  Finally, it was assumed that 1% of the aquifer volume contains residual 
DNAPL. 
 
Based on these assumptions, a planning-level estimate for the volume of DNAPL 
under Site I was estimated to be 87,000 gallons.  Assuming an average density of 
1.25 (based on an average of the density of chlorobenzene and 1,4-
dichlorobenzene, two of the most commonly-found site constituents), the 
estimated mass of DNAPL is approximately 410,000 kg.  Note that the actual 
mass may be more or less, but for the purpose of performing relative calculations 
of source longevity this value appeared to provide reasonable results. 
 
KEY POINT: SITE I SOURCE MASS ESTIMATE 
A planning-level source mass estimate of 410,000 kg of VOCs+SVOCs was estimated for the 
DNAPL source zone below Site I.  There is considerable uncertainty in this estimate, with the 
actual mass potentially being higher or lower than 410,000 kg. 

 
Source Decay Model 
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A simple source model, originally developed as part of the BIOSCREEN model 
(Newell et. al. 1996, EPA/600/R-96/087) and now being included as part of the 
BIOCHLOR model (Aziz et al., 2000, EPA/600/R-00/008) was used to estimate 
the lifetime of the groundwater source at Site I under different remediation 
options. 
 
In this simple box model, the source zone is considered to be located in a box 
containing some mass of dissolvable contaminants. The rate at which 
contaminants leave the box is estimated from the rate at which flowing 
groundwater removes contaminants from the box.  The time required to achieve 
a cleanup standard can then be estimated by comparing the mass of 
contaminants in the box vs. the time required to remove contaminants from the 
box.  To more closely match real-site conditions, the source concentration is 
assumed to decay over time, in proportion to the remaining source mass 
(Wiedemeier et al., 1999).  With this assumption, the source concentration over 
time can be described using: 
 

Ct = Cso exp − ks t( )  
 
where: 
 
 Ct = Source concentration at time t (mg/L) 
 Cso =  Observed source concentration at t = 0 (mg/L) 
 t = Time (years) 
 ks = Source decay coefficient (1/year) 
 
(Note that this decay coefficient is not related in any way to first-order decay 
coefficients reported in the literature for natural attenuation, as the literature 
values typically represent decay half-lives from 0.1 to 10 years and represent 
biodegradation of dissolved contaminants in the plume once they have left the 
source. The source decay coefficient values represent how quickly a source zone 
is being depleted, and will usually have much longer half-lives, typically tens or 
hundreds of years.) 
 
The source decay coefficient, representing how quickly the source is being 
depleted, can be derived using estimates of the source mass and rate that 
contaminants leave the source (Newell et al., 1996): 
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ks =
Q ⋅ Cso

Mo

 

where: 
 
 Q =  Groundwater flowrate through source zone (L/year) 
 Cso =  Observed source concentration at time = 0 (mg/L)(or kg/L) 
 M0  =  Dissolvable mass in source at time = 0 (mg)(or kg) 

 
This model assumes that the only mass leaving the source zone is dissolved in 
the water flowing through the source zone. Note that Q and Cso are related; the 
thickness of the source zone should be matched with an appropriate average 
concentration for that entire depth horizon. 
 
With a first-order source decay term, the source concentration at any time can be 
derived, providing the time required to reach any concentration: 
 

t = −
1
ks

ln
Ct

Cso

⎛ 

⎝ 
⎜ ⎞ 

⎠ 
⎟  

where: 
 
 t = Time required to reach concentration Ct (years) 
 
Five Source Lifetime Cases 
 
For this analysis, five different cases were evaluated using the source lifetime 
described above: 
 

Case 1:   Natural attenuation only (initial removal rate of 7000 kg/yr) 
Case 2:   1 year of intensive pump-and-treat (initial removal rate of 17,500 kg/yr), followed 

by natural attenuation  
Case 3:  5 years of intensive pump-and-treat (initial removal rate of 17,500 kg/yr), followed 

by natural attenuation  
Case 4:  10 years of intensive pump-and-treat (initial removal rate of 17,500 kg/yr), 

followed by natural attenuation  
Case 5:  30 years of intensive pump-and-treat (initial removal rate of 17,500 kg/yr), 

followed by natural attenuation  
 
With this approach (see Appendix B), the following times to cleanup were 
estimated: 
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  Estimated Time to 

Cleanup 
(years) 

% Reduction from 
Natural Attenuation 

Only 

Case 1 Natural Attenuation Only 488 - 
Case 2 1 Yr of Intensive Pump-and-Treat + 

Natural Attenuation 
486 0.4% reduction 

Case 3 5 Yrs of Intensive Pump-and-Treat 
+ Natural Attenuation 

480 2% reduction 

Case 4 10 Yrs of Intensive Pump-and-Treat 
+ Natural Attenuation 

472 3% reduction 

Case 5 30 Yrs of Intensive Pump-and-Treat 
+ Natural Attenuation 

441 10% reduction 

 
Figure 3 shows a comparison of source concentrations vs. time for two of the six 
cases. 
 
 
 
 
 
 

 

 

 
FIGURE 3.  Source concentration vs. time graphs for Case 1 (Natural Attenuation Only) and Case 
5 (30 Years of Intensive Pump-and-Treat + Natural Attenuation).  For Case 1, concentrations start 
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at 20 mg/L and decline as a first order decay relationship over time.  For Case 5, the source 
concentration starts at 20 mg/L, but concentrations are reduced by a factor of 3.6 due to mass 
transfer effects caused by the almost 9 times increase in groundwater flow through the source 
zone.  After 30 years, pumping is stopped, groundwater flow is restored to natural conditions, and 
mass transfer effects cause an increase in concentration by a factor of 3.6 (the “rebound” effect).  
Overall, the source modeling exercise shows that with the source assumptions described in the 
text, the time required to restore groundwater is reduced only slightly by 30 years of intensive 
pumping, from 488 years to 441 years (10% reduction). 
 

 
 
Sensitivity Analysis 
 
The source lifetime analysis has several areas of uncertainty, and should be used 
to evaluate relative differences between remediation alternatives rather than to 
provide an absolute source lifetime estimate.  Significant sources of uncertainty 
include: 
 
•  The assumption that concentrations observed in well AA-I-S1 extend throughout the 

entire 1400 ft source width of Site I.  If some sections of the 1400 ft source width 
of Site I are lower concentration, the following impact on the source lifetime is 
expected:  1) for the natural attenuation case, the overall source lifetime 
estimates will not change as both the removal rate and the mass in the source 
are functions of the source width; and 2) for the  
pumping case, some reduction in overall source lifetime is expected as source 
mass is dependent on source width but removal rate is not (it is dependent on 
pumping rate and expected concentrations). 

 
• The assumptions that the source is represented by a residual DNAPL saturation of 

0.05 and that 1% of the source zone is impacted by DNAPL residual.  These 
assumptions have a great deal of uncertainty (the literature reports that 
residual saturations can be as high as 0.50), and were selected in part to yield 
source lifetimes in the range of several hundreds of years to match the source 
conceptual model discussed above.  If the source is much smaller than the 
estimated 410,000 kg of VOCs+SVOCs, then the impact of a pumping system 
will be greater, and greater than a 1% to 10% reduction in source lifetime will 
be realized. If the source mass is only 41,000 kg (an unlikely event based on 
the persistence of the source to date), then an intensive pump-and-treat 
system is predicted to reduce the source lifetime by from 49 years (natural 
attenuation alone) to 22 years (intensive pumping).  Conversely, if the mass is 
greater, a pump-and-treat system will have less of an effect. 
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Other, potentially less significant sources of uncertainty are: 
 

• The assumption that concentrations under a pumping scenario will be smaller than 
concentrations observed under natural flow conditions.  While there is uncertainty 
in the actual amount, it has been demonstrated in lab studies and the field 
that increasing the flowrate through a DNAPL source zone will result in 
lowered concentrations (for example, see Pankow and Cherry, 1996).  
Therefore we expect some concentration reduction with a pump-and-treat 
scenario. 

 
• The assumption that the flow throughout each interval is uniform and that the 

concentration in each interval can be calculated by averaging each sample point.  
These assumptions were used in the mass removal calculation.  While there 
may be some uncertainty in these assumptions, the large number of vertical 
samples reduces the potential error. 

 
• The assumption of a first-order decay relationship for the source dissolution rate.  

This assumption is based on observations about source decay, and is now 
used in two EPA peer-reviewed models, BIOSCREEN and BIOCHLOR.  
While the exact source concentrations curve may not be exactly first order, it 
will almost certainly fit a first-order decay curve better than assuming 
constant source concentrations until the source is exhausted.  (Note that the 
use of the first order decay model for the source does not mean that 
literature-based first-order decay constants for dissolved constituents were 
used.  A source decay constant is based on removal rate and initial source 
mass, while a biodegradation rate is based on how fast concentrations decay 
after they leave the source.  This study used a source decay approach, and did 
not use biodegradation rates to estimate source lifetime). 

 
• No availability effects related to desorption of constituents at low concentrations have 

been considered.  Slow desorption of non-available fraction of constituents 
sorbed to aquifer materials will likely reduce the efficiency of any flushing 
technology.  More pronounced effects may be observed for intensive 
pumping scenarios. 

 
Additional Analysis 
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A similar analysis was performed for Sites G/H/L using the same calculation 
approach as was used for Site I (Appendix B).  Two cases were performed, and 
show little impact from a five-year intensive pumping program: 
 

  Estimated Time to 
Cleanup 
(years) 

% Reduction from 
Natural Attenuation 

Only 

Case 6 Natural Attenuation Only – Sites 
G/H/L 

434 - 

Case 7 5 Yrs of Intensive Pump-and-Treat 
+ Natural Attenuation 

427 2% reduction 

 
An evaluation of other constituents present in Sites G/H/I/L groundwater, such 
as herbicides, pesticides, dioxins, and metals indicates that some constituents 
will like achieve cleanup goals faster than the VOCs + SVOCs analyzed for this 
source report, and others may take longer.  Ratios of the maximum observed 
concentrations at Area 1 vs. the Illinois Class I standard for representative 
constituents provide a general indication of how quickly various constituents 
may achieve cleanup goals: 
 
 
 
 
 
 
 
 

 
CONSTITUENT  

(Constituent Class) 

MAXIMUM 
CONCENTRATION IN 

GROUNDWATER  
(ug/L) 

 
ILLINOIS CLASS I 

STANDARD  
(ug/L) 

RATIO OF 
MAX. CONC. / 

ILLINOIS 
CLASS I STD. 

Chlorobenzene (VOC) 34,000 100 340 
2,4-dichlorobenzene (SVOC) 14,000 75 187 
Alpha-BHC (Herbicide) 72 0.03 2400 
2,4-D (Pesticide) 190 70 2.7 
Total PCBs  (PCB) 12 0.5 24 
Cu  (Metal) 3000 650 4.6 
Ni  (Metal) 7800 100 78 
Pb  (Metal) 3600 7.5 480 
Zn  (Metal) 33,000 5000 6.6 
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On the basis of this general evaluation, alpha-BHC may take longer to achieve 
cleanup goals than the VOCs+SVOCs, while 2,4-D may take less time.  Other 
factors, such as the mass of each constituent in the source zone and the 
constituent-specific fate and transport process will determine the ultimate time 
required to remediate the Area 1 source zones. 
 
 
KEY POINT: ESTIMATED SOURCE LIFETIMES FOR SEVEN CASES 
 A planning level source lifetime calculation was done to estimate the relative performance of 
various remediation schemes.  This analysis, while not providing high-confidence estimates of 
the absolute time to cleanup, does indicate that with an assumed mass of 410,000 kg  of VOCs + 
SVOCs in the saturated zone below Site I, intensive pumping over a 1 to 30 year period does 
not appear to have an appreciable effect on overall source lifetime (i.e., ≤ 10% reduction).  
Similar limitations are expected at Sites G/H/L as well. 

 
  
 
CONCLUSIONS 
 
Based on the overall groundwater source evaluation at Site I of Sauget Area 1, 
DNAPL dissolution appears to be the dominant source mechanism.  Planning 
level source lifetime calculations indicate that intensive groundwater pumping 
will not have an appreciable effect on the overall source lifetime at Site I or at Site 
G/H/L. 
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0-30 ft Depth 30-70 ft Depth 70+ ft Depth Solubility
Detected Constituent Conc. (mg/L) Conc. (mg/L) Conc. (mg/L) (mg/L)

VOCs
1,1-Dichloroethane 0.96 <0.5 <1.0 5,060
1,1-Dichloroethene 0.032 J <0.5 <1.0 2,250
Benzene 0.62 0.19 0.14 J 1,750
Chlorobenzene 8.7 20.0 34.0 472
cis/trans-1,2-Dichloroethene 1.2 0.31 0.001 J 3,500 (7)
Ethylbenzene 0.87 0.27 0.074 169
Tetrachloroethene <0.5 <0.5 0.001 J 200
Toluene 0.018 J 0.086 J 0.00089 J 526
Vinyl Chloride 0.97 0.32 0.0012 J 2,760
Xylenes, total <0.5 0.023 J 0.014 186

SVOCs
1,2,4-Trichlorobenzene <0.01 <0.5 2.7 300
1,2-Dichlorobenzene 0.13 0.32 J 0.5 156
1,3-Dichlorobenzene 0.11 0.29 J 0.150 J NA
1,4-Dichlorobenzene 4.4 10 D 9.7 D 73.8
2,4,5-Trichlorophenol <0.01 <0.5 0.0018 J 1,200
2,4-Dichlorophenol <0.01 0.042 0.047 J 4,500
2-Chlorophenol 0.0055 J 0.039 0.052 22,000
2-Methylnaphthalene <0.01 <0.5 0.0013 J NA
2-Methylphenol (o-cresol) <0.01 0.003 J <0.4 26,000
4-Chloroaniline 4.1 D 1.7 D 0.018 5,300
Acenaphthene <0.01 <0.5 0.00033 J 4.24
Carbazole 0.0014 J 0.013 0.013 7.48
Di-n-butylphthalate <0.01 0.00034 J 0.00051 J 11.2
Dibenzofuran <0.01 0.019 J <0.4 NA
Diethylphthalate <0.01 0.0051 J <0.4 1,080
Fluoranthene <0.01 0.022 J <0.4 0.206
Hexachlorobenzene <0.01 <0.5 0.001 J 6.2
N-Nitrosodiphenylamine 0.0053 0.028 0.02 35.1
Naphthalene 0.0042 J 0.024 0.066 31
Phenanthrene <0.01 0.089 J 0.0013 J NA
Phenol <0.01 0.0044 J <0.4 82,800
bis(2-chloroethyl)ether 0.0011 J <0.5 <0.4 17,200
bis(2-ethylhexyl)phthalate 0.00069 J <0.09 <0.072 0.34

Total Detected Conc. (mg/L) 22.1 33.8 47.5

Notes:
1) Table includes only those compounds detected in at least one groundwater sample for each constituent
     class. Comparison to solubility includes groundwater sampled at any depth in source area monitoring well.
2)  Groundwater samples included are from nearest source area monitoring well only (i.e., AA-I-S1).
3)  J = Estimated value.  D = Diluted sample.  NA = Not available.
4)  Bold  type denotes maximum groundwater concentration by depth.
5)  Underlined bold italics  type denotes maximum groundwater concentration exceeds 1% of constit. solubility.
6)  Lowest solubility of cis/trans-1,2-Dichloroethene pair indicated.
7)  Solubility data from Illinois Tiered Approach to Corrective Action Objectives  (TACO).
8)  For comparison purposes, non-detectable concentrations are taken as the detection limit shown.

SUMMARY OF SITE I GROUNDWATER CONCENTRATIONS BY DEPTH AND
TABLE 1

Sampling Period: November to December 1999
COMPARISON TO CONSTITUENT SOLUBILITY

Solutia Inc.
Area 1, Sauget and Cahokia, Illinois
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TABLE 2

0-30 ft Depth 30-70 ft Depth 70+ ft Depth Max. TCLP Conc. Media With
Detected Constituent Conc. (mg/L) Conc. (mg/L) Conc. (mg/L) (mg/L) Max. Conc.

VOCs
1,1-Dichloroethane 0.96 <0.5 <1.0 NA -
1,1-Dichloroethene 0.032 J <0.5 <1.0 <0.02 GW
Benzene 0.62 0.19 0.14 J 0.14 GW
Chlorobenzene 8.7 20.0 34.0 8.9 GW
cis/trans-1,2-Dichloroethene 1.2 0.31 0.001 J NA -
Ethylbenzene 0.87 0.27 0.074 NA -
Tetrachloroethene <0.5 <0.5 0.001 J 0.29 -
Toluene 0.018 J 0.086 J 0.00089 J NA -
Vinyl Chloride 0.97 0.32 0.0012 J <0.04 GW
Xylenes, total <0.5 0.023 J 0.014 NA -

SVOCs
1,2,4-Trichlorobenzene <0.01 <0.5 2.7 NA -
1,2-Dichlorobenzene 0.13 0.32 J 0.5 NA -
1,3-Dichlorobenzene 0.11 0.29 J 0.150 J NA -
1,4-Dichlorobenzene 4.4 10 D 9.7 D 1.3 GW
2,4,5-Trichlorophenol <0.01 <0.5 0.0018 J 1.4 TCLP
2,4-Dichlorophenol <0.01 0.042 0.047 J NA -
2-Chlorophenol 0.0055 J 0.039 0.052 NA -
2-Methylnaphthalene <0.01 <0.5 0.0013 J NA -
2-Methylphenol (o-cresol) <0.01 0.003 J <0.4 0.014 J -
4-Chloroaniline 4.1 D 1.7 D 0.018 NA -
Acenaphthene <0.01 <0.5 0.00033 J NA -
Carbazole 0.0014 J 0.013 0.013 NA -
Di-n-butylphthalate <0.01 0.00034 J 0.00051 J NA -
Dibenzofuran <0.01 0.019 J <0.4 NA -
Diethylphthalate <0.01 0.0051 J <0.4 NA -
Fluoranthene <0.01 0.022 J <0.4 NA -
Hexachlorobenzene <0.01 <0.5 0.001 J <0.05 -
N-Nitrosodiphenylamine 0.0053 0.028 0.02 NA -
Naphthalene 0.0042 J 0.024 0.066 NA -
Phenanthrene <0.01 0.089 J 0.0013 J NA -
Phenol <0.01 0.0044 J <0.4 NA -
bis(2-chloroethyl)ether 0.0011 J <0.5 <0.4 NA -
bis(2-ethylhexyl)phthalate 0.00069 J <0.09 <0.072 NA -

GW Conc. Greater 5
TCLP Conc. Greater 1

Notes:
1) Table includes only those compounds detected in at least one groundwater sample for each constituent class.  
     Comparison to TCLP waste concentration includes groundwater sampled at any depth in source area monitoring well.
2)  Groundwater samples included are collected from nearest source area monitoring well only (i.e., AA-I-S1).
3)  J = Estimated value.  D = Diluted sample. 
4)  Underlined bold  type denotes maximum groundwater concentration or TCLP concentration.
5)  TCLP waste data from unsaturated waste samples.
6)  NA = Not analyzed.
7)  For comparison purposes, non-detectable concentrations are taken as the detection limit shown.

Area 1, Sauget and Cahokia, Illinois

SUMMARY OF SITE I GROUNDWATER CONCENTRATIONS BY DEPTH VERSUS
TCLP WASTE DATA

Sampling Period: November to December 1999

Solutia Inc.
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APPENDIX A   
DESIGN PUMPING RATE OF HYDRAULIC CONTAINMENT WELLS 

Groundwater Alternative D, Intensive Pumping, Sites G, H, I, and L 
Sauget Area 1, Sauget and Cahokia, Illinois 

 
 
PROBLEM:  What is estimated pumping rate and number of wells for intensive pumping system 
for Site I + Sites G/H/L plume? 
 
ASSUMPTIONS: 
 

K  =  0.1 cm/sec for middle, deep horizon 
 b =  80 ft (40 ft middle horizon, 40 ft deep horizon) 
 i =  0.001 ft/ft 

Available drawdown (s) = 15 ft (thickness of shallow unit) (this equals thickness of shallow 
saturated horizon) 

 
METHOD:  Use three different methods to develop a basis for flowrates for an intensive 
pumping system for the combined Site I + Site G/H/L plume areas.  
 
Method 1.  First, an empirical well pumping rate relationship (Driscoll, 1986) based on 
transmissivity, expected drawdown, and assumptions for other variables in the nonequilibrium 
(Jacob) equation was used.  For this site, a transmissivity of 170,000 gpd/ft was calculated (based 
on an assumed hydraulic conductivity of 0.1 cm/sec and a saturated thickness of 80 ft for the 
combined middle and deep horizons). 
 
For unconfined units: 
 
  Q

s
=

T
1500

     (Eqn. 3, Q in gpm, s in ft, T in gpd/ft) 

 

  Q gpm( )=

T  
gpd

ft
⎛ 
⎝ 
⎜ ⎞ 

⎠ 
⎟ s  ft( )

1500
  

 
   T = K( ) Tb( ) 
 
   T = 0.1

cm
sec

⎛ 
⎝ 

⎞ 
⎠ 

86400 sec
day

⎛ 
⎝ 
⎜ ⎞ 

⎠ 
⎟ in

2.54  cm
⎛ 
⎝ 

⎞ 
⎠ 

ft
12 in

⎛ 
⎝ 

⎞ 
⎠ 80 ft( ) 7.48 gal

3ft
⎛ 
⎝ 
⎜ ⎞ 

⎠ 
⎟  

 
  T =170,000 gpd / ft  
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 Q gpm( )=

170,000 
gpd

ft
⎛ 
⎝ 
⎜ ⎞ 

⎠ 
⎟ 15 ft( )

1500
 

 
 Q =1700 gpm  

 
so that: 
 
Q = 1700 gpm for pumping from a regional pumping well 

 
Method 2.    Schicht (1965) reports that “It is a general practice of industries and municipalities to 
place a well in operation and pump it at high rates, often about 1000 gpm.”  Therefore based on 
this method: 
 

Q = 1000 gpm for pumping from a regional pumping well 
 
 
Method 3.   Schicht also reports the specific capacity from three wells in T2N, R10W (where Area 
1 is located) as being 152.5, 188, and 158 gpm/ft, respectively.  By averaging these specific 
capacities (166 gpm/ft), and multiplying by an assumed drawdown of 15 ft, a pumping rate of 
2490 gpm is obtained.  As would be expected, use of specific capacities results in a wide range of 
predicted well pumping rates due to the effects of well construction, well condition, and local 
hydrogeologic conditions. 
 

Q = 2500 gpm for pumping from a regional pumping well 
 
RESULT:  These calculation approaches suggest that a regional pumping well could yield from 
1000 to 2500 gpm in the Area 1 location.   
 
Therefore, it was assumed that the total pumping rate of any intensive pumping system would 
also be in this range, although the flow would be distributed among several wells.  Therefore the 
following conceptual design was developed: 
 

Qtotal  =  1500 gpm total flowrate (based on lower-middle range of flowrate     
estimates to be conservative) 
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APPENDIX B 
RELATIVE SOURCE LIFETIME OF AREA I UNDER NATURAL  

ATTENUATION VS. INTENSIVE PUMP AND TREAT  
Groundwater Alternative D, Intensive Pumping, Sites G, H, I, and L 

Sauget Area 1, Sauget and Cahokia, Illinois 
 
 
I.  SOURCE LIFETIME CALCULATION:  SITE I 
 
PROBLEM: What is relative source lifetime of Site I under natural attenuation vs. intensive pump 
and treat conditions? 
 
ASSUMPTIONS: 

1.   Source Volume = 1400 ft( ) 500 ft( ) 95 ft( ) 7.48
gal
ft 3

⎛ 

⎝ 
⎜ ⎞ 

⎠ 
⎟ 0.35( ) 0.05( ) 0.01( ) = 87, 000 gals  

 Source Mass = 87,000gal( ) 3.78L
gal

⎛ 
⎝ 
⎜ ⎞ 

⎠ 
⎟ 1.25kg

L
⎛ 
⎝ 

⎞ 
⎠ = 410, 000 kg  

  
Where: width = 1400 ft; length = 500 ft; sat. thickness = 95 ft; porosity = 0.35; assumed 
residual saturation = 0.05; fraction of source containing residual saturation = 0.01. (see 
text) 

 
2. Current Mass Removal Rate:  7000 kg/yr (Natural Attenuation)  (see text) 

Initial Intensive Pumping Removal Rate:  17,500 kg/yr (Intensive Pump-and-Treat) (see 
text). 

  
 
3. Case 1 Natural Attenuation Only – Site I 
 Case 2 1 Yr of Intensive Pump-and-Treat + Natural Attenuation – Site I 
 Case 3 5 Yrs of Intensive Pump-and-Treat + Natural Attenuation – Site I 
 Case 4 10 Yrs of Intensive Pump-and-Treat + Natural Attenuation – Site I 
 Case 5 30 Yrs of Intensive Pump-and-Treat + Natural Attenuation – Site I 

 
4. Starting concentration under natural conditions: 20 mg/L (representative of middle and 

deep units in 1999).   Starting concentration under pumping conditions: 5.5 mg/L (due to 
mass-transfer effects for deep and middle units; factor of 3.6 reduction). 

 
5. Assumed ending concentration: 0.005 mg/L  (MCL for several constituents). 

 
 
MODEL: 
 

(t )C
now( )C

= − ks te     (from BIOSCREEN and BIOCHLOR models; see text) 
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sk =
Mass Removal Rate kg/yr( )

Mass kg( )    (ks = source decay constant) 

 

t(yr) =

− ln
Ct

Cnow

⎛ 
⎝ 
⎜ ⎞ 

⎠ 
⎟ 

ks
 

 
 

 
 
 

 

Model Applied to Case 1: Natural Attenuation Only 
  

sk =
7000

kg
yr

410,000 kg
= 0.017 −1yr    

 
 

  t(yr) =
− ln

0.005
20

⎛ 
⎝ 

⎞ 
⎠ 

0.017
 

 
RESULT (Case 1): t = 488 years 
 
 

 

Model Applied to Case 2:  Intensive Pump and Treat With 1 Year of Pumping 
 

  sk =
17,500

kg
yr

410,000 kg
= 0.043 −1yr  

 
 1yrC

nowC
= −ks  te  

  

 1yr  C
5.5 mg / L

=
(0.043yr−1)(1yr)

e
−  

 
  1 yrC = 5.27  mg / L  
 
Time to cleanup after 1 yr of pumping is finished, with 3.6-times increase in concentration due to 
rebound (5.27 mg/L * 3.6 = 19.0  mg/L). 
 
 0.005 mg / L

19.0 mg / L
= − 0.017yr−1( ) t yrs( )   e  

 

 t =
− ln

0.005
19.0

⎛ 
⎝ 

⎞ 
⎠ 

0.017 
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  t = 485 years  
 
RESULT (Case 2):  Total time to cleanup (Intensive Pump-and-Treat for 1 yr) = 1 + 485 = 486 years 
 
 

Model Applied to Case 3:  Intensive Pump and Treat With 5 Years of Pumping 
 

sk =
17,500

kg
yr

410,000 kg
= 0.043 −1 yr  

 
 5 yrsC

nowC
= −k s  te  

  

 5 yrs  C

5.5 mg/L
=

(0.043 yr−1)(5 yrs)
e

−  

 
 5 yrsC = 4.44 mg / L  
 
Time to cleanup after 5 yrs of pumping is finished, with 3.6-times increase in concentration due to 
rebound (4.44  mg/L * 3.6 = 16.0 mg/L). 
 
 0.005 mg / L

16.0 mg / L
= − 0.017 yr −1( ) t yrs( )e  

 

 t =
− ln

0.005
16.0

⎛ 
⎝ 

⎞ 
⎠ 

0.017 
  

  
  t = 475 years  
 
RESULT (Case 3): Total time to cleanup (Intensive Pump-and-Treat for 5 yrs) = 5 + 475 = 480 years 
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Model Applied to Case 4:  Intensive Pump and Treat With 10 Years of Pumping 
 

  sk =
17,500

kg
yr

410,000 kg
= 0.043 −1yr  

 
 10 yrsC

nowC
= −ks  te  

  

 10yrs  C
5.5 mg / L

=
(0.043yr−1)(10yrs)

e
−  

 
  10 yrsC = 3.58 mg / L  
 
Time to cleanup after 10 yrs of pumping is finished, with 3.6-times increase in concentration due to 
rebound (3.58 mg/L * 3.6 = 12.9 mg/L). 
 
 0.005 mg / L

12.9 mg / L
= − 0.017yr−1( ) t yrs( )   e  

 

 t =
− ln

0.005
12.9

⎛ 
⎝ 

⎞ 
⎠ 

0.017 
   

 
  t = 462 years  
 
RESULT (Case 4): Total time to cleanup (Intensive Pump-and-Treat for 10 yrs) = 10 + 462 = 472 years  
 
 
 

 

Model Applied to Case 5:  Intensive Pump and Treat With 30 Years of Pumping 
 

  sk =
17,500

kg
yr

410,000 kg
= 0.043 −1yr  

 
 30 yrsC

nowC
= −k s  te  

  

 30yrs  C
5.5 mg / L

=
(0.043yr−1)(30yrs)

e
−  

 
  30 yrsC =1.51 mg / L  
 
Time to cleanup after 30 yrs of pumping is finished, with 3.6-times increase in concentration due to 
rebound (1.51 mg/L * 3.6 = 5.4  mg/L). 
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 0.005 mg / L

5.4 mg / L
= − 0.017yr−1( ) t yrs( )   e  

 

 t =
− ln

0.005
5.4

⎛ 
⎝ 

⎞ 
⎠ 

0.017 
   

 
  t = 411 years  
 
RESULT (Case 5):  Total time to cleanup (Intensive Pump-and-Treat for 30 yrs) = 30 + 411 = 441 years 
 
 
 

CONCLUSION:  Comparison of Cleanup Times – Site I 
  

 Case 1 Natural Attenuation Only .......................................................................... 488 years 
 Case 2 1 Yr of Intensive Pump-and-Treat + Natural Attenuation..................... 486 years 
 Case 3 5 Yrs of Intensive Pump-and-Treat + Natural Attenuation................... 480 years 
 Case 4 10 Yrs of Intensive Pump-and-Treat + Natural Attenuation................. 472 years 
 Case 5 30 Yrs of Intensive Pump-and-Treat + Natural Attenuation................. 441 years 

  



 
 
 
 
 
May 21, 2001  
 
 

B-6 

II.  SOURCE LIFETIME CALCULATION:  SITES G/H/L 
 
PROBLEM: What is relative source lifetime of Sites G/H/L under natural attenuation vs. intensive 
pump and trea conditions? 

 
ASSUMPTIONS: 
 

1. Assume Sites G/H/L together have approximately same dimensions as Site I, with 1% of 
the starting mass as Site I, because VOC+SVOC concentrations are much lower leaving 
Sites G/H/L (~ 0.20 mg/L) than Site I (~ 20 mg/L). 

 
2.  Assume ratio of source mass at Sites G/H/L and Site I are proportional to ratio of 
representative concentrations and width parallel to groundwater flow leaving Sites G/H/L 
and Site I. 

 

 Source Mass  = representative conc. Sites G/H/L mg/L
representative conc. Site I mg/L

⎛ 
⎝ 
⎜ ⎞ 

⎠ 
⎟ Est. Mass Site I  kg( )  

  

  = 0.20 mg/L
20 mg/L

⎛ 
⎝ 
⎜ ⎞ 

⎠ 
⎟ 410,000  kg( )  

 
   = 4100 kgs  
 
3.   Current Mass Removal Rate:  Assume 1% of Site  I mass removal rate based on ratio of 

representative concentration at Site I (20 mg/L VOC+SVOC) to representative 
concentration at Sites G/H/L (0.20 mg/L VOC+SVOC). 

 
 Natural Source Removal Rate  =  
 

representative conc. Sites G/H/L mg/L
representative conc. Site I mg/L

⎛ 
⎝ 
⎜ ⎞ 

⎠ 
⎟ Width Sites G/H/L

Width Site I
⎛ 
⎝ 

⎞ 
⎠ Est. Mass Removal Rate Site I  kg/yr( )  

  

 = 0.20 mg/L
20 mg/L

⎛ 
⎝ 
⎜ ⎞ 

⎠ 
⎟ 750 ft

1400 ft
⎛ 
⎝ 

⎞ 
⎠ 7000  kg/yr( )  

 

    = 35 kg/yr  
 

Use Initial Intensive Pumping Removal Rate of 2.5 times 34  kg/yr (Intensive Pump-and-
Treat= 87.5 kg/yr 

 

4. Run analysis for two cases: 
 Case 6 Natural Attenuation Only – Site G/H/L 
 Case 7 5 Yrs of Intensive Pump-and-Treat + Natural Attenuation – Site G/H/L 

 
5. Starting concentration under natural conditions: 0.20 mg/L (representative of middle and 

deep units in 1999).   Starting concentration under pumping conditions: 0.056 mg/L (due 
to mass-transfer effects for middle and deep units; factor of 3.6 reduction). 
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6. Assumed ending concentration: 0.005 mg/L  (MCL for several constituents). 

MODEL: 
 

(t )C
now( )C

= − ks te     (from BIOSCREEN and BIOCHLOR models; see text) 

 

sk =
Mass Removal Rate kg/yr( )

Mass kg( )    (ks = source decay constant) 

 

t(yr) =

− ln
Ct

Cnow

⎛ 
⎝ 
⎜ ⎞ 

⎠ 
⎟ 

ks
 

 
 
 
Model Applied to Case 6: Natural Attenuation Only 
  

sk =
35

kg
yr

4100 kg
= 0.0085 −1yr    

 
 

  t(yr) =
− ln

0.005
0.2

⎛ 
⎝ 

⎞ 
⎠ 

0.0085
 

 
RESULT (Case 6): t = 434 years 
 
 

 

Model Applied to Case 7:  Intensive Pump and Treat With 5 Years of Pumping 
 

  sk =
87.5

kg
yr

4100 kg
= 0.021 −1yr  

 
 1yrC

nowC
= −ks  te  

  
Starting concentration under pumping conditions: 0.056 mg/L (due to mass-transfer effects for 
deep and middle units; factor of 3.6 reduction). 

 

 5yr  C
0.056 mg / L

=
(0.021yr −1)(5yrs)

e
−  

 
  5 yrC = 0.050 mg / L  
 



 
 
 
 
 
May 21, 2001  
 
 

B-8 

Time to cleanup after 5 yrs of pumping is finished, with 3.6-times increase in concentration due to 
rebound (0.050 mg/L * 3.6 = 0.18  mg/L). 
 
 0.005 mg / L

0.18 mg / L
= − 0.00085yr−1( )t yrs( )  e  

 

 t =
− ln

0.005
0.18

⎛ 
⎝ 

⎞ 
⎠ 

0.0085  
   

 
  t = 422 years  
 
RESULT (Case 7):  Total time to cleanup (Intensive Pump-and-Treat for 5 yrs) = 5 + 422 = 427 years 
 
 
 

CONCLUSION:  Comparison of Cleanup Times – Sites G/H/L 
  

 Case 6 Natural Attenuation Only – Sites G/H/L................................................ 434 years 
Case 7 30 Yrs of Intensive Pump-and-Treat + Natural Attenuation –  
  Sites G/H/L ................................................................................................. 427 years 
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EXECUTIVE SUMMARY 

 

Planning level calculations were performed to estimate the time required to achieve groundwater 

cleanup standards at the W.G. Krummrich Facility for evaluate three Corrective Measure Arrays: 

1) Corrective Measure Array 1: Permeable Covers, Physical Barrier, and In-Situ 

Bioremediation;     

2) Corrective Measure Array 2: Impermeable Caps, Aggressive Pump and Treat, and 

Physical/Hydraulic Barriers; and 

3) Corrective Measure Array 2: Impermeable Caps, In-Situ DNAPL Treatment, and 

Physical/Hydraulic Barriers. 

 

The analysis indicates that Array 1 will require 670 years, Array 2 will require 194 years, and 

Array 3 will require 257 years to decrease chlorobenzene concentrations to the Illinois Class 1 

TACO Standard of 0.1 mg/L.   

 

Because of the uncertainty in the calculations, the overall time to clean results should be 

considered order-of-magnitude type estimates rather than absolute predictions of the actual time to 

clean. 
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INTRODUCTION 
 

 As requested by Solutia Inc. (Solutia), Groundwater Services, Inc. (GSI), has completed planning 

level time to clean calculations for the W.G. Krummrich Facility located in Sauget, Illinois.  The 

study was conducted to evaluate the performance of three Corrective Measure Arrays based on 

the time required to clean the source zone to an Illinois Class 1 TACO Standard:  

 

1) Corrective Measure Array 1: Permeable Covers, Physical Barrier, and In-Situ 

Bioremediation;     

2) Corrective Measure Array 2: Impermeable Caps, Aggressive Pump and Treat, and 

Physical/Hydraulic Barriers; and 

3) Corrective Measure Array 2: Impermeable Caps, In-Situ DNAPL Treatment, and 

Physical/Hydraulic Barriers. 

 

This letter report summarizes the results of the study.  Calculations are shown in Table 1. 

 
 

GENERAL APPROACH FOR TIME TO CLEAN ESTIMATES 

 
A planning-level source decay model, originally developed as part of the BIOSCREEN model 

(Newell et. al. 1996, EPA/600/R-96/087) and now incorporated into the BIOCHLOR (Aziz et al., 

2000, EPA/600/R-00/008) and SourceDK (Farhat et al., 2004) models was used to estimate the 

lifetime of the groundwater source at the Krummrich Plant under the three different Corrective 

Measure Array options. 

 

In this simple box model, the source zone is considered to be located in a box containing some 

mass of dissolvable contaminants (in dissolved phase, non-aqueous phase liquids, sorbed mass, 

and mass diffused in matrix). The initial rate at which contaminants leave the box (also called the 

mass flux rate) is estimated from flowrate and initial source concentration data.   

 

The time required to achieve a particular groundwater concentration (e.g., a cleanup standard) can 

then be estimated by assuming:  i) the groundwater concentration vs. time curve at the source is 

represented by a first-order decay process; and ii) the source concentration at any time is 
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proportional to the remaining source mass at any time.  With this assumption, the source 

concentration over time can be described using: 

 
( )tk

sot
sCC −= exp        (1) 

 

where: 

 

 Ct = Source concentration at time t (mg/L) 

 Cso =  Observed source concentration at t = 0 (mg/L) 

 t = Time (years) 

 ks = Source decay coefficient (1/year) 

(Note that this decay coefficient (ks) is not related in any way to first-order decay coefficients 

reported in the literature for natural attenuation (see EPA/540/S-02/500; Newell et al., 2002), as the 

literature values typically represent decay half-lives from 0.1 to 5 years and represent 

biodegradation of dissolved contaminants in the plume once they have left the source. The source 

decay coefficient values represent how quickly a source zone is being depleted, and can have 

much longer half-lives, up to hundreds of years.) 

 

The source decay coefficient, representing how quickly the source is being depleted, can be 

derived using estimates of the source mass and rate at which contaminants leave the source 

(Newell et al., 1996; Wiedemeier et al., 1999; Farhat et al. 2004): 

 

ks =
Q ⋅ Cso

Mo

       (2) 

where: 

 

 Q =  Groundwater flowrate through source zone (L/year) 

 Cso =  Observed source concentration at time = 0 (mg/L)(or kg/L) 

 M0  =  Dissolvable mass in source at time = 0 (mg)(or kg) 
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The simple box model assumes that the only mass leaving the source zone is dissolved in the water 

flowing through the source zone. With a first-order source decay term, the source concentration at 

any time can be derived, providing the time required to reach any concentration: 

 







−=

so

t

s C
C

k
t ln

1        (3) 

where: 

 

 t = Time required to reach concentration Ct (years) 

 

CORRECTIVE MEASURE ARRAY 1 
 

Estimated Source Mass 

For the Krummrich Facility source decay model, the box was assumed to be the sampled interval 

(layer) with the highest chlorobenzene concentration in any of the zones where DNAPL was 

observed at the site.  Using this approach, the 19 to 30 foot interval in the Chlorobenzene Process 

Unit was selected based on data from DNAPL borings K-2, K-3 and K-4.  This represents an area 

that will likely have the longest time to clean at the site. 

 

The estimated source mass in this 11 foot interval was estimated to be approximately 46,000 kg of 

chlorobenzene assuming:  

1) An average soil bulk density of 1.5 kg/L (based on soil characterization at the W.G. 

Krummrich Facility);  

2) A source zone volume of 4.9 X 106 ft3 (source width perpendicular to groundwater flow of 

765 ft, source length parallel to groundwater flow of 585 ft, and source zone thickness of 

11 ft); and  

3) An average soil concentration of 221.9 mg/kg, which was obtained by averaging the 

concentration of chlorobenzene in the 19 to 30 foot interval for DNAPL borings K-2, K-3, 

and K-4 (see Figure 5.3.5). 

 



 
 
 
 
GSI Job No. G-2858 
Issued:  8/2704 
Page 5 of 10 

 

 
 

5  
 

Groundwater Flushing Rate 

A hydraulic conductivity of 0.15 cm/sec and hydraulic gradient data of 0.00084 ft/ft were obtained 

from the groundwater flow model described in the Sauget Area 2 Site R MODFLOW Model 

Calibration (GSI, 2003).   

 

Assuming a saturated thickness of 11 ft, the sampling depth with the maximum soil concentration 

(19 – 30 ft), and a 765 ft wide source zone (width of source zone perpendicular to groundwater 

flow), a naturally occurring groundwater flushing rate of 16 gpm was obtained. 

 
Mass Removal Rate 

The average chlorobenzene concentration from the wells in the Middle or Deep Hydrogeologic Unit 

close to the source zone was calculated as 10.1 mg/L.   

 

 

Monitoring Well 

Chlorobenzene 
Concentration 

(ug/L) 

GM-9 0.079 

GM-14 0.510
 

GP-15 36
 

GP-19
 

12
 

GP-20
 

1.900
 

 

AVERAGE 
 

10.1 

 

The mass removal rate under natural conditions was estimated by multiplying the average 

chlorobenzene concentration by the flow, and converting to a mass rate of kg/yr leaving the source 

zone (3.78 L/gal; 1440 min/day; 365 day/yr; 10-6 kg/mg).  This calculation resulted in the naturally 

occurring mass removal rate of approximately 314 kg/yr. 
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Source Decay Coefficient 

Using eqn. 2, a source decay coefficient of 0.007 yr-1 was obtained for Corrective Measure Array 

1. 

 

Therefore, the time to clean the source zone to a chlorobenzene Illinois Class 1 TACO Standard of 

0.1 mg/L was calculated as 670 years (Table 1). 

 

KEY POINT: CORRECTIVE MEASURE ARRAY 1 TIME TO CLEAN 

For Corrective Measure Array 1: Permeable Covers, Physical Barrier, and In-Situ 

Bioremediation, time to clean the source zone to a chlorobenzene Illinois Class 1 TACO 

Standard of 0.1 mg/L was calculated as 670 yrs.  

 

CORRECTIVE MEASURE ARRAY 2 
 
Groundwater Flushing Rate 

For Corrective Measure Array 2, the groundwater flushing flowrate was determined from the 

MODFLOW model.  However, the total model flowrate of 1,978 gpm applies to the model area 

thickness of 123 ft, therefore, the fraction of the flowrate that applies to a source zone thickness of 

11 ft was calculated to be 177 gpm.  

 
Mass Removal Rate 

Several analyses have been performed to evaluate the effect of increased pumping rates on the 

DNAPL dissolution rate for both fingers and pools.  In a paper written by Hunt et al. in 1988, the 

authors developed relationships for the kinetics of dissolution in NAPL source zones.  They 

evaluated laboratory studies and mass transfer approaches used in the chemical engineering 

literature, and derived dissolution expressions for residual NAPL ganglia (also called “fingers” or 

“blobs”).  They concluded that:   

 

“Ganglion lifetimes are weakly dependent on flow velocity such that to decrease the 

lifetime from 100 years to 10 years requires a three order of magnitude increase (x1000) 

in flow velocity.”    
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In other words, increasing the groundwater pumping rate will increase the finger dissolution rate, 

but only slightly.  Using this information, the following relationship was derived in the Sauget Area 1 

Source Evaluation Study (GSI, 2001): 

 

mass transfer rate with pumping
mass transfer rate without pumping

 =  10

log10
Q pumping

Q natural

 

 
 
 

 

 
 
 

3        (4) 

 

Using this NAPL dissolution relationship, a 177 gpm pumping system would result in a mass 

transfer rate of 704.8 kg/yr. 

 

05710 = 
314

pumping with rate transfermass 3
gpm 16
gpm 177log10

=










 kg/yr 

 
Groundwater Source Concentration 

Using the NAPL dissolution mass transfer relationship in eqn. 4, a 177 gpm pumping system (an 11.1 

times increase over the natural flow rate through the system) would result in a 2.2 fold increase in 

mass flushed out of the system, and a 5.0 fold decrease in effluent concentrations, resulting in a 

groundwater source concentration of 2.0 mg/L. 
 
Estimated Source Mass 

As calculated for Corrective Measure Array 1, the estimated source mass is approximately 46,000 

kg.   

 

Source Decay Coefficient 

Using eqn. 2, a source decay coefficient of 0.015 yr-1 was obtained for Corrective Measure Array 

2. 

 

Time to Clean 

For Corrective Measure Array 2, time to clean the source zone to a chlorobenzene Illinois Class 1 

TACO Standard of 0.1 mg/L was calculated as 194 years (Table 1).  Note that rebound effects 
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(which are likely to occur) were not accounted for in this planning-level estimate, potentially 

underestimating the time to clean for Array 2. 

 

KEY POINT: CORRECTIVE MEASURE ARRAY 2 TIME TO CLEAN 

For Corrective Measure Array 2: Impermeable Caps, Aggressive Pump and Treat, and 

Physical/Hydraulic Barriers, time to clean the source zone to a chlorobenzene Illinois Class 1 

TACO Standard of 0.1 mg/L was calculated as 194 yrs.  

 

CORRECTIVE MEASURE ARRAY 3 
 
Groundwater Flushing Rate 

For Corrective Measure Array 3, a groundwater flushing rate of 20 gpm was obtained using the 

method described for Corrective Measure Array 1.   The hydraulic gradient is slightly higher than 

the naturally-occurring hydraulic gradient (0.00084 ft/ft in Corrective Measure Array 1 vs. 0.0011 

ft/ft for Array 3) because of the Lot F hydraulic containment system.  The gradient was taken from 

the MODFLOW model. 

 
Mass Removal Rate 
Corrective Measure Array 3 assumes a 90% reduction in the groundwater concentrations from 

natural conditions due to thermal treatment, resulting in a groundwater source concentration of 1.0 

mg/L.  Therefore, the mass removal rate was estimated as 41 kg/yr. 

 
Estimated Source Mass 

Corrective Measure Array 3 assumes a 90% reduction in the groundwater concentrations from 

natural conditions due to thermal treatment, resulting in a groundwater source concentration of 

approximately 4,600 kg.   

 

Source Decay Coefficient 

Using eqn. 2, a source decay coefficient of 0.009 yr-1 was obtained for Corrective Measure Array 

3. 
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Time to Clean 

For Corrective Measure Array 3, the time to clean the source zone to a chlorobenzene Illinois 

Class 1 TACO Standard of 0.1 mg/L was calculated as 257 years (Table 1).   

 

Note that the time to clean for Array 3 (257 years) is higher than Array 2 (194 years) even though 

a very high mass removal rate (90%) was assumed.  This is because i) with an assumed first order 

decay rate, significant time is associated with the “tail” on the first-order concentration vs. time 

process; ii) the aggressive pump-and-treat system is assumed to be in operation for the entire 194 

years, resulting in a large number of pore volumes being swept through the source zone. 

 

KEY POINT: CORRECTIVE MEASURE ARRAY 3 TIME TO CLEAN 

For Corrective Measure Array 3: Impermeable Caps, Aggressive Pump and Treat, and 

Physical/Hydraulic Barriers, time to clean the source zone a chlorobenzene Illinois Class 1 TACO 

Standard of 0.1 mg/L was calculated as 257 yrs.  

 
 

UNCERTAINTY 
 
There are numerous areas of uncertainty in the source decay estimates, including but not limited 
to: 
 

• The assumption that source zones can be described as first-order decay processes; 
• The assumption that the concentration in the source zone is proportional to the mass in the 

source zone; 
• The mass and mass flux estimates used in the calculation; 
• The mass transfer effect described in eqn. 4; 
• The assumption that in-situ DNAPL treatment could reduce the source mass and source 

concentrations by 90%.    
 
Because of these areas of uncertainty, the overall time to clean results should be considered 
order-of-magnitude type estimates rather than absolute predictions of the actual time to clean. 
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Width1

(ft)
Length2

(ft)
Thickness3

(ft)

Hydraulic 
Gradient4

(ft/ft)

Hydraulic 
Conductivity4

(cm/sec)

Soil Source 
Concentration5

(mg/kg)

 Groundwater 
Source 

Concentration6

(mg/L)

Soil Bulk 
Density7

(kg/L)

Flow Rate
(gpm)8

Mass 
Removal 

Rate
(kg/yr)9

Source 
Mass
(kg)10

Source 
Decay 

Coefficient11

(1/yr)

Time to 
Clean12 

(yr)

Corrective Measure Array 1 - Permeable Covers, Physical Barrier and In-Situ Bioremediation
19' - 30' 765.0 585.0 11.0 0.00084 0.15 221.9 10.1 1.5 16 314 45,567 0.0069 670

Corrective Measure Array 2 - Impermeable Caps, Aggressive Pump and Treat and Physical/Hydraulic Barriers
19' - 30' 765.0 585.0 11.0 0.0011 0.15 221.9 2.0 1.5 177 704.8 45,567 0.015 194

Corrective Measure Array 3 - Impermeable Caps, In-Situ DNAPL Treatment and Physical/Hydraulic Barriers
19' - 30' 765.0 585.0 11.0 0.0011 0.15 22.2 1.0 1.5 20 41 4,557 0.0090 257

Notes:
1.   Width of source zone perpendicular to groundwater flow (see Figure 5.3.5).
2.   Length of source zone parallel to groundwater flow  (see Figure 5.3.5).
3.   Thickness of source zone assumed to be the sampling depth with the maximum soil concentration.
4.   Hydraulic gradient and hydraulic conductivity from MODFLOW model assuming an average river stage of 391 ft MSL.
5.   Soil concentration for obtained by a) obtaining average concentrations for each sampling location for borings K-2, K-3, and K-4 and b) taking the maximum
      observed soil concentration in the boring. For Array 3, soil source concentration assumes a 90% reduction due to thermal treatment.
6.   Groundwater concentrations obtained from the mean of observed concentrations in the intermediate horizon:

Well
GM-9
GP-14
GP-15
GP-19
GP-20

Average
      Analytical results taken from "CA 750 Migration of Contaminated Groundwater Under Control, W.G. Krummrich Plant, Sauget. Illinois", URS, December 2002.
      Array 2 concentration derived using mass removal rate relationship described in Note 9.
      Array 3 assumes a 90% reduction in groundwater concentration due to thermal treatment.
7.   Average bulk density obtained from DNAPL characterization.
8.   Array 1 and Array 3 flow rates based on the product of width, thickness, hydraulic conductivity, and hydraulic gradient of source zone.  Array 2 flowrate obtained from the total MODFLOW flow rate
      of 1978 gpm X source zone thickness of 11 ft/ total MODFLOW model area thickness of 123 ft. 
9.   Mass removal rate for Arrays 1 and 3 obtained from the flow rate and groundwater source concentration. For Array 2, mass removal rate obtained from:

                          Mass Removal Rate with Pumping = Mass Removal Rate without Pumping*{10^([log(Qpumping/Qnatural)]/3}

10.  Source mass obtained from source volume X soil source concentration X soil bulk density.
11.  Source decay coefficient equals the mass removal rate / source mass.
12.  Time to clean calculated assuming a target concentration of 0.1 mg/L for chlorobenzene using:

                          Source Life Time = -ln(Target Concentration/Starting Concentration))/Source Decay Constant

1,900
12,000

79
510

Chlorobenzene
(ug/L)

TABLE 1
TIME TO CLEAN CALCULATION

RCRA Corrective Measures Study
W.G. Krummrich Facility, Sauget, Illinois

CHLOROBENZENE

10,098

Sample Depth

36,000



 
 
 
April 14, 2008   

 
 
 
 
 
 
 

APPENDIX 4 
 

 
Regional Groundwater Fate and Transport Model 

American Bottoms Aquifer 
 
 
 

 
 

Appendix 4.  Groundwater Chloride Concentrations 
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Appendix 4.1

Groundwater Chloride Concentrations
Shallow Hydrogeologic Unit (Layer 1 in Model)

As Shown
--

--

Note:  
1.  Concentrations in milligrams per liter measured from 2005 to 2006. 
2.  Basemap from:  "Remedial Investigation/Feasibility Study Report Sauget
      Area 2",  URS Corporation, St. Louis, Missouri, January 30, 2004.
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³

Note:  
1.  Concentrations measured from 1980s to 2006.
2.  Basemap from:  "Remedial Investigation/Feasibility Study Report Sauget
      Area 2",  URS Corporation, St. Louis, Missouri, January 30, 2004.

Note:  
1.  Concentrations from URS database.
2.  Basemap from:  "Remedial Investigation/Feasibility Study Report Sauget
      Area 2",  URS Corporation, St. Louis, Missouri, January 30, 2004.
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Appendix 4.2

Groundwater Chloride Concentrations
Middle Hydrogeologic Unit (Layer 2 in Model)

As Shown
--

--

Note:  
1.  Concentrations in milligrams per liter measured from 2005 to 2006. 
2.  Basemap from:  "Remedial Investigation/Feasibility Study Report Sauget
      Area 2",  URS Corporation, St. Louis, Missouri, January 30, 2004.
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Note:  
1.  Concentrations measured from 1980s to 2006.
2.  Basemap from:  "Remedial Investigation/Feasibility Study Report Sauget
      Area 2",  URS Corporation, St. Louis, Missouri, January 30, 2004.

Note:  
1.  Concentrations from URS database.
2.  Basemap from:  "Remedial Investigation/Feasibility Study Report Sauget
      Area 2",  URS Corporation, St. Louis, Missouri, January 30, 2004.
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Appendix 4.3

Groundwater Chloride Concentrations
Deep Hydrogeologic Unit (Layer 3 in Model)

As Shown
--

--

Note:  
1.  Concentrations in milligrams per liter measured from 2005 to 2006. 
2.  Basemap from:  "Remedial Investigation/Feasibility Study Report Sauget
      Area 2",  URS Corporation, St. Louis, Missouri, January 30, 2004.
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Note:  
1.  Concentrations measured from 1980s to 2006.
2.  Basemap from:  "Remedial Investigation/Feasibility Study Report Sauget
      Area 2",  URS Corporation, St. Louis, Missouri, January 30, 2004.

Note:  
1.  Concentrations from URS database.
2.  Basemap from:  "Remedial Investigation/Feasibility Study Report Sauget
      Area 2",  URS Corporation, St. Louis, Missouri, January 30, 2004.
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Appendix 5.  Source Area Wells and Observed Concentrations 
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 1 - SHU

Source Area 1
A1-1 2295570 699830
A1-2 2295355 700221
A1-3 2295611 700050
A1-6 2295404 700550
A1-8 2295389 700714
A1-9 2295167 700792
AA-H-S1 2295379 700019
AA-I-S1 2295244 700985 1.2 4.4 8.7 0.027 0.97
AA-I-S4 2295566 700997
BR-H 2295414 699992
BR-I 2295451 700911
EE-01 2295289 700157
EE-02-GP 2295358 699979 0.72 4.6
EE-03 2295550 699820 0.021 0.016
EE-12-GP 2295413 700317
EE-14-GP 2295431 700847

Source Area 2
A1-13 2294734 699960
A1-14 2294914 700042
A1-16 2294585 700111
A1-18 2294318 700143
AA-GHL-S1 2294342 700012
BR-G 2294757 699953
EE-05 2294381 700110 0.016 0.62
EEG-101 2294443 699923
EEG-102 2294903 699837 0.058 0.011
EEG-106 2295020 700243 0.33 0.18
EEG-107 2294746 699964 0.24 1.1 1.2 4.3 0.28 0.39

SAUGET AREA 1 - MHU
Source Area 1

A1-6 2295404 700550
A1-8 2295389 700714
A1-9 2295167 700792
AA-I-S1 2295244 700985 0.31 10 10 20 0.32
AA-I-S4 2295566 700997 0.29 0.014
BR-I 2295451 700911
EE-14-GP 2295431 700847 14 3.8

Source Area 2
A1-2 2295355 700221
AA-H-S1 2295379 700019
BR-H 2295414 699992
EE-01 2295289 700157 0.046 6 2.4
EE-02-GP 2295358 699979
EE-12-GP 2295413 700317 0.096 1.4

Vinyl chloride

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

cis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene Tetrachloroethene Trichloroethene
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 1 - MHU

Source Area 3
A1-13 2294734 699960
A1-14 2294914 700042
A1-5 2295068 699948
BR-G 2294757 699953
EEG-102 2294903 699837
EEG-106 2295020 700243
EEG-107 2294746 699964
EEG-110 2295086 700029

SAUGET AREA 1 - DHU
Source Area 1

A1-6 2295404 700550
A1-8 2295389 700714
A1-9 2295167 700792
AA-I-S1 2295244 700985 0.001 9.7 0.011 34 34 0.001 0.0012
AA-I-S4 2295566 700997
BR-I 2295451 700911
EE-14-GP 2295431 700847

Source Area 2
A1-2 2295355 700221
AA-H-S1 2295379 700019 14 0.6
BR-H 2295414 699992
EE-01 2295289 700157
EE-02-GP 2295358 699979
EE-12-GP 2295413 700317

Source Area 3
A1-13 2294734 699960
A1-14 2294914 700042
A1-5 2295068 699948
BR-G 2294757 699953
EEG-102 2294903 699837
EEG-106 2295020 700243
EEG-107 2294746 699964
EEG-110 2295086 700029

SAUGET AREA 2 - SHU
Site O

AA-O-1 2291916 702087 0.0057 0.0078 0.00076
AA-O-4 2292838 702980
AA-O-5 2291988 701441
SA-O-1 2292907 702783
SA-O-2 2292314 702283 0.0012 0.011 0.0044
SA-O-3 2292127 702338 0.047 0.0018 0.022 0.027 0.024
SA-O-4 2292007 701964 0.0026 0.0043
EE-21 2293113 703075
EE-22 2292158 702488
EE-23 2292338 701311

Trichloroethene Vinyl chloride

Regional Groundwater Fate and Transport Model

Tetrachloroethene

APPENDIX 5
Source Area Wells and Observed Concentrations

American Bottoms Aquifer

cis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene



GSI Job No.: G-2935
Issued: 22-Feb-08
Page 3 of 27

Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - SHU

EE-24 2292593 702678 0.012
GM-19A 2292087 702314 0.067 0.0014 0.0028 0.018 0.11 0.055 0.0018
GM-19B 2292099 702323
GM-19C 2292105 702309
GM-20A 2292713 702841 0.041
GM-20B 2292713 702844
GM-22A 2292255 702639
GM-22B 2292255 702639
GM-61A 2291894 701846
LEACH-O-1 2292864 702753
PIEZ-5 2291747 701108
PIEZ-5S 2291739 701105

Site P
SA-P-1 2293873 705618
SA-P-2 2293446 705140 0.0087
SA-P-3 2293614 704569
LEACH-P-1 2293840 705588
PSMW-6 2294214 705885

Site Q Central
AA-Q-1 2290064 702409
AA-Q-2 2289414 701631
AA-Q-3 2289106 701006
AA-Q-4 2288510 700172
AA-Q-5 2288145 699782
SA2-MW-8-D 2288103 699792
SA-Q-2 2289951 702294
SA-Q-4 2289686 700977
SA-Q-5 2289554 700011 0.0018
SA-Q-6 2289033 700433 0.0063 0.28 0.00093
SA-Q-7 2289470 699639 0.0005 0.0022
SA-Q-8 2288111 699785
SB-11 2290140 702453
SONIC-4 2290117 702412
TRA5-PZCDHU 2290274 700852
BW-MW-4S 2290148 702510
CPT-16 2290199 702507
CPT-18 2290118 702410
CPT-19 2290289 702329
GM-66A 2289993 702395
GM-66B 2289994 702395
GM-66C 2289995 702395

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Chlorobenzene Tetrachloroethene Trichloroethene Vinyl chloridecis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid 
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - SHU

Site Q Central
LEACH-Q-2 2289013 700454
P4-E 2290261 702425
P4-W 2290235 702408
PIEZ-4 2290032 702423
PIEZ-4S 2290034 702417
SA2-MW-6-S 2289600 700759
TRA5-PZCSHU 2290274 700852

Site Q North
AA-Q-1 2290064 702409
AA-Q-9 2289912 701235 0.009
AA-S-3 2291067 701928 0.0018 0.001
B-102 2291591 704017
B-30B 2291085 702865
B-31B 2291795 703856
B-31C 2291796 703856
SA-Q-1 2290516 702121 0.036 1.2
SA-Q-2 2289951 702294
SA-Q-3 2290079 701615
SA-Q-4 2289686 700977
SB-12 2290618 702182
SB-3 2291503 703939
SONIC-1 2291478 703984
SONIC-4 2290117 702412
SONIC-5 2290640 702136
TRA5-PZCDHU 2290274 700852
CPT-1 2291479 703980
CPT-18 2290118 702410
CPT-19 2290289 702329
CPT-20 2290641 702135
CPT-21 2290469 702224
EE-17 2291918 703730
EE-18 2291469 703551
EE-19 2291061 702694
GM-25A 2291284 703357
GM-25B 2291275 703338
GM-62A 2291368 702580
GM-62B 2291367 702580
GM-62C 2291366 702580
GM-65A 2290329 702206
LEACH-Q-1 2291335 703293

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Tetrachloroethene Trichloroethene Vinyl chloridecis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - SHU

Site Q North
NAPL-A 2290588 702052
NAPL-B 2290561 702079
NAPL-C 2290508 702117
P4-E 2290261 702425
P4-W 2290235 702408
PZ-5D 2291501 704016
PZ-5U 2291827 703771
PZ-6D 2291309 703273
PZ-6U 2291495 703196
PZ-7D 2290992 702704
PZ-7U 2291167 702605
PZ-8D 2290563 702121
PZ-8U 2290883 702137
TRA5-PZCSHU 2290274 700852
B-27B 2290436 702325
B-29A 2290783 702410 1.97 2.4
B-29B 2290793 702429
B-30B 2291085 702865
B-31B 2291795 703856
B-31C 2291796 703856
SA-Q-1 2290516 702121 0.036 1.2
SA-Q-2 2289951 702294
SA-Q-3 2290079 701615
SA-Q-4 2289686 700977
SB-12 2290618 702182
SB-3 2291503 703939
SONIC-1 2291478 703984
SONIC-4 2290117 702412
SONIC-5 2290640 702136
TRA5-PZCSHU 2290274 700852
CPT-1 2291479 703980
CPT-18 2290118 702410
CPT-19 2290289 702329
CPT-20 2290641 702135
CPT-21 2290469 702224
EE-17 2291918 703730
EE-18 2291469 703551
EE-19 2291061 702694
GM-25A 2291284 703357 0.014
GM-25B 2291275 703338
GM-62A 2291368 702580
GM-62B 2291367 702580
GM-62C 2291366 702580
GM-65A 2290329 702206

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

cis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene Tetrachloroethene Trichloroethene Vinyl chloride
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - SHU

Site Q North
LEACH-Q-1 2291335 703293
NAPL-A 2290588 702052
NAPL-A 2290587 702053
NAPL-B 2290562 702080
NAPL-B 2290561 702079
NAPL-C 2290507 702117
NAPL-C 2290508 702117
P4-E 2290261 702425
P4-W 2290235 702408
PZ-5D 2291501 704016
PZ-5U 2291827 703771
PZ-6D 2291309 703273
PZ-6U 2291495 703196
PZ-7D 2290992 702704
PZ-7U 2291167 702605
PZ-8D 2290563 702121
PZ-8U 2290883 702137
TRA5-PZCSHU 2290274 700852

Site Q South
AA-Q-10 2288018 697146 0.0012 0.00081
AA-Q-6 2288604 698952
AA-Q-7 2287758 698122 0.00022 0.095
AA-Q-8 2287180 697608 0.0028 0.00017
SA2-MW-9-S 2289080 699061
SA-Q-10 2288657 698220
SA-Q-11 2288151 698311
SA-Q-12 2288086 697995 0.0074
SA-Q-13 2288093 697234
SA-Q-14 2287593 697661 0.0012 0.065 0.0012
SA-Q-15 2287393 697315
SA-Q-16 2287118 697613
SA-Q-9 2288920 698693
LEACH-Q-3 2287737 697890
PIEZ-7 2286289 698369
PIEZ-7S 2286292 698362 0.0065 0.001
SA2-MW-10-S 2288446 698693 0.00043
UAA-10 2288938 698551

Site R
AA-Q-1 2290064 702409
AA-R-1 2290570 703255

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Tetrachloroethene Trichloroethene Vinyl chloridecis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - SHU

Site Q South
B-101 2291144 703205 1.44
B-102 2291591 704017
B-103 2291093 704340
B-105 2290243 702558
B-106 2290672 703706
B-21A 2291507 703947
B-21B 2291508 703947
B-22A 2291090 704158 0.3 0.86 6.1
B-22B 2291091 704158
B-23A 2291341 704004
B-23B 2291342 704004
B-24A 2290763 703551 41 6.18 4
B-24B 2290766 703571
B-24C 2290774 703571
B-25A 2291284 703356 18.9 14
B-25B 2291275 703338 20 13.1 16
B-26A 2290555 703088 2.8
B-26B 2290583 703032
B-27B 2290436 702325
B-28A 2290369 702643 0.00125 1.51 0.34
B-28B 2290377 702660
B-29A 2290783 702410 1.97 2.4
B-29B 2290793 702429 0.018 0.72 1.71 1.6
B-30B 2291085 702865
SA-Q-1 2290516 702121 0.036 1.2
SB-1 2290788 703618
SB-10 2290316 702778
SB-11 2290140 702453
SB-12 2290618 702182
SB-2 2290404 702777
SB-3 2291503 703939
SB-4 2291227 704130
SB-5 2290940 704259
SB-6 2290788 703999
SB-7 2290691 703688
SB-8 2290592 703370
SB-9 2290484 703068
SONIC-1 2291478 703984
SONIC-2 2290940 704259
SONIC-3 2290592 703346
SONIC-4 2290117 702412
SONIC-5 2290640 702136
TRA5-PZBSHU 2291351 703402
BW-MW-1S 2290887 704269
BW-MW-2S 2290613 703707

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

cis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene Tetrachloroethene Trichloroethene Vinyl chloride
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - SHU

Site Q South
BW-MW-3S 2290438 703060
BW-MW-4S 2290148 702510
CPT-1 2291479 703980
CPT-10 2290648 703567
CPT-11 2290604 703397
CPT-12A 2290530 703176
CPT-13 2290292 702675
CPT-14 2290397 702838
CPT-15 2290414 702775
CPT-16 2290199 702507
CPT-17 2290532 703177
CPT-18 2290118 702410
CPT-19 2290289 702329
CPT-2 2291338 704074
CPT-20 2290641 702135
CPT-21 2290469 702224
CPT-3 2291197 704147
CPT-4 2290939 704260
CPT-5 2290880 704287
CPT-6 2290810 704149
CPT-7 2290769 703956
CPT-8 2290677 703775
CPT-9 2290791 703621
EE-18 2291469 703551
EE-19 2291061 702694
EW-1 2290816 703977
EW-2 2290598 703251
EW-3 2290353 702724
GM-25A 2291284 703357 0.014
GM-25B 2291275 703338
GM-27 2290908 704333
GM-27B 2290909 704333
GM-27C 2290906 704326
GM-28B 2290376 702660
GM-28C 2290373 702654
GM-55C 2290166 702602
GM-56C 2290549 703412
GM-56C 2290549 703412
GM-57C 2290739 703820
GM-65A 2290329 702206
GW-1 2290788 703618
GW-2 2290403 702777 0.0056
LEACH-Q-1 2291335 703293
NAPL-A 2290588 702052
NAPL-B 2290561 702079
NAPL-C 2290508 702117

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Tetrachloroethene Trichloroethene Vinyl chloridecis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - SHU

Site Q South
P-1 2290176 702581 1.11
P-10 2290644 703589 5.21
P-11 2290698 703723 1.66
P-12 2290790 703958 37.4
P-13 2290896 704251 5.53 6.4
P-14 2290887 704223 158 64.7
P1-N 2290986 704310
P1-S 2290953 704262
P-2 2290261 702742 1.81 3.67
P2-E 2290647 703656
P2-W 2290618 703686
P-3 2290390 702908 0.346
P3-E 2290455 703009
P3-W 2290426 703019
P-4 2290488 703106
P4-E 2290261 702425
P4-W 2290235 702408
P-5 2290531 703262
P-6 2290486 703125 10 0.998
P-7 2290568 703446 9 4.86
P-8 2290552 703436 4.91 5.28
P-9 2290603 703505
PIEZ-4 2290032 702423
PIEZ-4S 2290034 702417
PSMW-16 2291113 704394
PSMW-17 2290245 702674
PZ-5D 2291501 704016
PZ-6D 2291309 703273
PZ-6U 2291495 703196
PZ-7D 2290992 702704
PZ-7U 2291167 702605
PZ-8D 2290563 702121
PZ-8U 2290883 702137

Site S
AA-S-1A 2291294 701819 0.0003 0.00032
AA-S-1B 2291298 701788
SA-S-1 2291471 701874 0.0069 0.0016
SA-S-2 2291379 701731 0.00029
LEACH-S-1 2291394 701845

SAUGET AREA 2 - MHU
Site O

AA-O-1 2291916 702087 0.002 0.0035 0.032 0.0025
AA-O-4 2292838 702980 0.014 8.6
AA-O-5 2291988 701441 0.0029 0.0089

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

cis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene Tetrachloroethene Trichloroethene Vinyl chloride
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - MHU

Site O
SA-O-1 2292907 702783 0.00088 0.0055
SA-O-2 2292314 702283
SA-O-3 2292127 702338
SA-O-4 2292007 701964
EE-21 2293113 703075
EE-22 2292158 702488
EE-23 2292338 701311
EE-24 2292593 702678
GM-19A 2292087 702314
GM-19B 2292099 702323
GM-19C 2292105 702309
GM-20A 2292713 702841
GM-20B 2292713 702844
GM-22A 2292255 702639
GM-22B 2292255 702639
GM-61A 2291894 701846
LEACH-O-1 2292864 702753
PIEZ-5 2291747 701108
PIEZ-5M 2291739 701105

Site P
SA-P-1 2293873 705618
SA-P-2 2293446 705140
SA-P-3 2293614 704569
LEACH-P-1 2293840 705588
PSMW-6 2294214 705885

Site Q Central
AA-Q-1 2290064 702409 0.00096 0.03 0.24 0.00072
AA-Q-2 2289414 701631 0.00046 0.0033 0.011
AA-Q-3 2289106 701006 0.00038 0.0027 0.051
AA-Q-4 2288510 700172 0.059
AA-Q-5 2288145 699782 0.46
SA2-MW-8-M 2288103 699792
SA-Q-2 2289951 702294 0.0033 0.007
SA-Q-4 2289686 700977 0.0036 0.036
SA-Q-5 2289554 700011
SA-Q-6 2289033 700433
SA-Q-7 2289470 699639
SA-Q-8 2288111 699785 0.0019 0.58
SB-11 2290140 702453
SONIC-4 2290117 702412
TRA5-PZCMHU 2290274 700852

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Tetrachloroethene Trichloroethene Vinyl chloridecis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - MHU

Site Q Central
BW-MW-4M 2290126 702498
CPT-16 2290199 702507
CPT-18 2290118 702410
CPT-19 2290289 702329
GM-66A 2289993 702395
GM-66B 2289994 702395
GM-66C 2289995 702395
LEACH-Q-2 2289013 700454
P4-E 2290261 702425
P4-W 2290235 702408
PIEZ-4 2290032 702423
PIEZ-4M 2290034 702417
SA2-MW-6-M 2289601 700763 0.0019
SA2-MW-7-M 2289033 700426 0.00066
TRA5-PZCMHU 2290274 700852

Site Q North
AA-Q-1 2290064 702409 0.00096 0.03 0.24 0.00072
AA-Q-9 2289912 701235 0.0012
AA-S-3 2291067 701928 0.0014 0.0021 0.001
B-102 2291591 704017
B-30B 2291085 702865 2.35
B-31B 2291795 703856
B-31C 2291796 703856
SA-Q-1 2290516 702121
SA-Q-2 2289951 702294 0.0033 0.007
SA-Q-3 2290079 701615 0.0015 0.15
SA-Q-4 2289686 700977 0.0036 0.036
SB-12 2290618 702182
SB-3 2291503 703939
SONIC-1 2291478 703984
SONIC-4 2290117 702412
SONIC-5 2290640 702136
TRA5-PZBMHU 2291351 703402
CPT-1 2291479 703980
CPT-18 2290118 702410
CPT-19 2290289 702329
CPT-20 2290641 702135
CPT-21 2290469 702224
EE-17 2291918 703730
EE-18 2291469 703551

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

cis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene Tetrachloroethene Trichloroethene Vinyl chloride
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - MHU

Site Q North
EE-19 2291061 702694
GM-25A 2291284 703357
GM-25B 2291275 703338
GM-62A 2291368 702580
GM-62B 2291367 702580
GM-62C 2291366 702580
GM-65A 2290329 702206
LEACH-Q-1 2291335 703293
NAPL-A 2290588 702052
NAPL-B 2290561 702079
NAPL-C 2290507 702117
P4-E 2290261 702425
P4-W 2290235 702408
PZ-5D 2291501 704016
PZ-5U 2291827 703771
PZ-6D 2291309 703273
PZ-6U 2291495 703196
PZ-7D 2290992 702704
PZ-7U 2291167 702605
PZ-8D 2290563 702121
PZ-8U 2290883 702137
TRA5-PZCMHU 2290274 700852
B-27B 2290436 702325 4.74
B-29A 2290783 702410
B-29B 2290793 702429
B-30B 2291085 702865 2.35
B-31B 2291795 703856
B-31C 2291796 703856
SA-Q-1 2290516 702121
SA-Q-2 2289951 702294
SA-Q-3 2290079 701615 0.0015 0.15
SA-Q-4 2289686 700977 0.0036 0.036
SB-12 2290618 702182
SB-3 2291503 703939
SONIC-1 2291478 703984
SONIC-4 2290117 702412
SONIC-5 2290640 702136
TRA5-PZBMHU 2291351 703402
TRA5-PZCMHU 2290274 700852
CPT-1 2291479 703980
CPT-18 2290118 702410
CPT-19 2290289 702329
CPT-20 2290641 702135
CPT-21 2290469 702224
EE-17 2291918 703730

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Tetrachloroethene Trichloroethene Vinyl chloridecis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - MHU

Site Q North
EE-18 2291469 703551
EE-19 2291061 702694
GM-25A 2291284 703357
GM-25B 2291275 703338
GM-62A 2291368 702580
GM-62B 2291367 702580
GM-62C 2291366 702580
GM-65A 2290329 702206
LEACH-Q-1 2291335 703293
NAPL-A 2290588 702052
NAPL-B 2290561 702079
NAPL-C 2290508 702117
P4-E 2290261 702425
P4-W 2290235 702408
PZ-5D 2291501 704016
PZ-5U 2291827 703771
PZ-6D 2291309 703273
PZ-6U 2291495 703196
PZ-7D 2290992 702704
PZ-7U 2291167 702605
PZ-8D 2290563 702121
PZ-8U 2290883 702137

Site Q South
AA-Q-10 2288018 697146 0.000105 0.0015
AA-Q-6 2288604 698952 0.0015
AA-Q-7 2287758 698122 0.00031 0.00048 0.27
AA-Q-8 2287180 697608 0.016 0.00074 0.00022 0.0038
BDRK-Q-2 2287761 698100
SA2-MW-9-M 2289080 699057
SA-Q-10 2288657 698220
SA-Q-11 2288151 698311
SA-Q-12 2288086 697995
SA-Q-13 2288093 697234
SA-Q-14 2287593 697661
SA-Q-15 2287393 697315
SA-Q-16 2287118 697613
SA-Q-9 2288920 698693
LEACH-Q-3 2287737 697890
PIEZ-7 2286289 698369
PIEZ-7M 2286292 698362 0.0016 0.00096

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

cis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene Tetrachloroethene Trichloroethene Vinyl chloride
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - MHU

Site Q South
SA2-MW-10-M 2288442 698696 0.0068
UAA-10 2288938 698551

Site R
AA-Q-1 2290064 702409 0.00096 0.03 0.24 0.00072
AA-R-1 2290570 703255 0.75 0.41 7.5 0.023 0.083 0.22
B-101 2291144 703205
B-102 2291591 704017
B-103 2291093 704340
B-105 2290243 702558
B-106 2290672 703706
B-21A 2291507 703947
B-21B 2291508 703947 16
B-22A 2291090 704158
B-22B 2291091 704158
B-23A 2291341 704004
B-23B 2291342 704004
B-24A 2290763 703551
B-24B 2290766 703571
B-24C 2290774 703571 0.1 37 8.8 0.054
B-25A 2291284 703356
B-25B 2291275 703338
B-26A 2290555 703088
B-26B 2290583 703032 5.9 0.21
B-27B 2290436 702325 4.74
B-28A 2290369 702643
B-28B 2290377 702660 0.038 2.8
B-29A 2290783 702410
B-29B 2290793 702429
B-30B 2291085 702865 2.35
SA-Q-1 2290516 702121
SB-1 2290788 703618
SB-10 2290316 702778
SB-11 2290140 702453
SB-12 2290618 702182
SB-2 2290404 702777
SB-3 2291503 703939
SB-4 2291227 704130
SB-5 2290940 704259
SB-6 2290788 703999
SB-7 2290691 703688
SB-8 2290592 703370
SB-9 2290484 703068
SONIC-1 2291478 703984
SONIC-2 2290940 704259
SONIC-3 2290592 703346
SONIC-4 2290117 702412
SONIC-5 2290640 702136

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Tetrachloroethene Trichloroethene Vinyl chloridecis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - MHU

Site R
TRA5-PZBMHU 2291351 703402
BW-MW-1M 2290887 704269
BW-MW-2M 2290613 703707
BW-MW-3M 2290415 703047
BW-MW-4M 2290126 702498
CPT-1 2291479 703980
CPT-10 2290648 703567
CPT-11 2290604 703397
CPT-12A 2290530 703176
CPT-13 2290292 702675
CPT-14 2290397 702838
CPT-15 2290414 702775
CPT-16 2290199 702507
CPT-17 2290532 703177
CPT-18 2290118 702410
CPT-19 2290289 702329
CPT-2 2291338 704074
CPT-20 2290641 702135
CPT-21 2290469 702224
CPT-3 2291197 704147
CPT-4 2290939 704260
CPT-5 2290880 704287
CPT-6 2290810 704149
CPT-7 2290769 703956
CPT-8 2290677 703775
CPT-9 2290791 703621
EE-18 2291469 703551
EE-19 2291061 702694
EW-1 2290816 703977
EW-2 2290598 703251
EW-3 2290353 702724
GM-25A 2291284 703357
GM-25B 2291275 703338
GM-27 2290908 704333
GM-27B 2290909 704333 0.027 60.2 10.8 11
GM-27C 2290906 704326
GM-28B 2290376 702660 6.13 3.56
GM-28C 2290373 702654
GM-55C 2290166 702602
GM-56C 2290549 703412
GM-56C 2290549 703412
GM-57C 2290739 703820
GM-65A 2290329 702206
GW-1 2290788 703618 0.057

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

cis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene Tetrachloroethene Trichloroethene Vinyl chloride
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - MHU

Site R
GW-2 2290403 702777 0.18
LEACH-Q-1 2291335 703293
NAPL-A 2290588 702052
NAPL-A 2290587 702053
NAPL-B 2290562 702080
NAPL-B 2290561 702079
NAPL-C 2290507 702117
NAPL-C 2290508 702117
P-1 2290176 702581
P-10 2290644 703589
P-11 2290698 703723
P-12 2290790 703958
P-13 2290896 704251
P-14 2290887 704223
P1-N 2290986 704310
P1-S 2290953 704262
P-2 2290261 702742
P2-E 2290647 703656
P2-W 2290618 703686
P-3 2290390 702908
P3-E 2290455 703009
P3-W 2290426 703019
P-4 2290488 703106
P4-E 2290261 702425
P4-W 2290235 702408
P-5 2290531 703262
P-6 2290486 703125
P-7 2290568 703446
P-8 2290552 703436
P-9 2290603 703505
PIEZ-4 2290032 702423
PIEZ-4M 2290034 702417
PSMW-16M 2291110 704392 0.0023 0.021
PSMW-17 2290245 702674
PZ-5D 2291501 704016
PZ-6D 2291309 703273
PZ-6U 2291495 703196
PZ-7D 2290992 702704
PZ-7U 2291167 702605
PZ-8D 2290563 702121
PZ-8U 2290883 702137

Site S
AA-S-1A 2291294 701819 0.0017
AA-S-1B 2291298 701788
SA-S-1 2291471 701874
SA-S-2 2291379 701731
LEACH-S-1 2291394 701845

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Tetrachloroethene Trichloroethene Vinyl chloride1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - DHU

Site O
AA-O-1 2291916 702087 0.00077 0.08 1.5 0.0025 0.0054
AA-O-4 2292838 702980 0.37 22
AA-O-4-D 2292838 702980
AA-O-5 2291988 701441 0.0017 0.27
AA-O-5-D 2291980 701438
SA-O-1 2292907 702783
SA-O-2 2292314 702283
SA-O-3 2292127 702338
SA-O-4 2292007 701964
EE-21 2293113 703075
EE-22 2292158 702488
EE-23 2292338 701311
EE-24 2292593 702678
GM-19A 2292087 702314
GM-19B 2292099 702323
GM-19C 2292105 702309 0.0014 0.26 1.8 0.0032
GM-20A 2292713 702841
GM-20B 2292713 702844 0.014 0.42 0.014 1.3 0.092 0.45 5.5 0.062
GM-22A 2292255 702639
GM-22B 2292255 702639
GM-61A 2291894 701846
LEACH-O-1 2292864 702753
PIEZ-5 2291747 701108
PIEZ-5D 2291739 701105

Site P
SA-P-1 2293873 705618
SA-P-2 2293446 705140
SA-P-3 2293614 704569
LEACH-P-1 2293840 705588
PSMW-6 2294214 705885 0.038 0.31

Site Q Central
AA-Q-1 2290064 702409 0.022 0.0026 1.1 0.0046
AA-Q-2 2289414 701631 0.00069 0.0068 0.016 0.0011 0.0011
AA-Q-3 2289106 701006 0.0036 0.0026 0.013
AA-Q-4 2288510 700172 0.0012 0.052
AA-Q-5 2288145 699782 0.033
SA2-MW-8-D 2288103 699792 0.0014
SA-Q-2 2289951 702294
SA-Q-4 2289686 700977
SA-Q-5 2289554 700011
SA-Q-6 2289033 700433
SA-Q-7 2289470 699639

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

cis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene Tetrachloroethene Trichloroethene Vinyl chloride
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - DHU

Site Q Central
SA-Q-8 2288111 699785
SB-11 2290140 702453
SONIC-4 2290117 702412
TRA5-PZCDHU 2290274 700852
BW-MW-4D 2290149 702486
CPT-16 2290199 702507
CPT-18 2290118 702410
CPT-19 2290289 702329
GM-66A 2289993 702395
GM-66B 2289994 702395
GM-66C 2289995 702395
LEACH-Q-2 2289013 700454
P4-E 2290261 702425
P4-W 2290235 702408
PIEZ-4 2290032 702423
PIEZ-4D 2290034 702417
SA2-MW-6-D 2289602 700768 0.0011 0.00047
SA2-MW-7-D 2289029 700422 0.0008
TRA5-PZCDHU 2290274 700852

Site Q North
AA-Q-1 2290064 702409 0.022 0.0026 1.1 0.0046
AA-Q-9 2289912 701235 0.00041
AA-Q-9-D 2289912 701236
AA-S-3 2291067 701928 0.0013 0.0014 0.53 0.0061
B-102 2291591 704017
B-30B 2291085 702865
B-31B 2291795 703856
B-31C 2291796 703856 0.483
SA-Q-1 2290516 702121
SA-Q-2 2289951 702294
SA-Q-3 2290079 701615
SA-Q-4 2289686 700977
SB-12 2290618 702182
SB-3 2291503 703939
SONIC-1 2291478 703984
SONIC-4 2290117 702412
SONIC-5 2290640 702136
TRA5-PZBDHU 2291350 703399
TRA5-PZBDHU 2291351 703402
TRA5-PZCDHU 2290274 700852
CPT-1 2291479 703980
CPT-18 2290118 702410
CPT-19 2290289 702329

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Tetrachloroethene Trichloroethene Vinyl chloridecis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - DHU

Site Q North
CPT-20 2290641 702135
CPT-21 2290469 702224
EE-17 2291918 703730
EE-18 2291469 703551
EE-19 2291061 702694
GM-25A 2291284 703357
GM-25B 2291275 703338
GM-62A 2291368 702580
GM-62B 2291367 702580
GM-62C 2291366 702580
GM-65A 2290329 702206
LEACH-Q-1 2291335 703293
NAPL-A 2290588 702052
NAPL-A 2290587 702053
NAPL-B 2290562 702080
NAPL-B 2290561 702079
NAPL-C 2290507 702117
NAPL-C 2290508 702117
P4-E 2290261 702425
P4-W 2290235 702408
PZ-5D 2291501 704016
PZ-5U 2291827 703771
PZ-6D 2291309 703273
PZ-6U 2291495 703196
PZ-7D 2290992 702704
PZ-7U 2291167 702605
PZ-8D 2290563 702121
PZ-8U 2290883 702137
TRA5-PZCDHU 2290274 700852
TRA5-PZCDHU 2290274 700852
B-27B 2290436 702325
B-29A 2290783 702410
B-29B 2290793 702429
B-30B 2291085 702865
B-31B 2291795 703856
B-31C 2291796 703856
SA-Q-1 2290516 702121
SA-Q-2 2289951 702294
SA-Q-3 2290079 701615
SA-Q-4 2289686 700977
SB-12 2290618 702182
SB-3 2291503 703939
SONIC-1 2291478 703984
SONIC-4 2290117 702412
SONIC-5 2290640 702136
TRA5-PZBDHU 2291350 703399
TRA5-PZBDHU 2291351 703402
TRA5-PZCDHU 2290274 700852
CPT-1 2291479 703980
CPT-18 2290118 702410
CPT-19 2290289 702329

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

cis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene Tetrachloroethene Trichloroethene Vinyl chloride
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - DHU

Site Q North
CPT-20 2290641 702135
CPT-21 2290469 702224
EE-17 2291918 703730
EE-18 2291469 703551
EE-19 2291061 702694
GM-25A 2291284 703357
GM-25B 2291275 703338
GM-62A 2291368 702580
GM-62B 2291367 702580
GM-62C 2291366 702580
GM-65A 2290329 702206
LEACH-Q-1 2291335 703293
NAPL-A 2290588 702052
NAPL-A 2290587 702053
NAPL-B 2290562 702080
NAPL-B 2290561 702079
NAPL-C 2290507 702117
NAPL-C 2290508 702117
P4-E 2290261 702425
P4-W 2290235 702408
PZ-5D 2291501 704016
PZ-5U 2291827 703771
PZ-6D 2291309 703273
PZ-6U 2291495 703196
PZ-7D 2290992 702704
PZ-7U 2291167 702605
PZ-8D 2290563 702121
PZ-8U 2290883 702137
TRA5-PZCDHU 2290274 700852

Site Q South
AA-Q-10 2288018 697146 0.000105
AA-Q-10-D 2288018 697143
AA-Q-6 2288604 698952 0.00037 0.001 0.0012 0.00076
AA-Q-7 2287758 698122 0.033
AA-Q-8 2287180 697608 0.0057 0.00041 0.0017
SA2-MW-9-D 2289079 699052 0.00043
SA-Q-10 2288657 698220
SA-Q-11 2288151 698311
SA-Q-12 2288086 697995
SA-Q-13 2288093 697234
SA-Q-14 2287593 697661
SA-Q-15 2287393 697315
SA-Q-16 2287118 697613
SA-Q-9 2288920 698693
LEACH-Q-3 2287737 697890
PIEZ-7 2286289 698369
PIEZ-7D 2286292 698362 0.0065

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Tetrachloroethene Trichloroethene Vinyl chloridecis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - DHU

Site Q South
SA2-MW-10-D 2288438 698700
UAA-10-D 2288936 698551

Site R
AA-Q-1 2290064 702409 0.022 0.0026 1.1 0.0046
AA-R-1 2290570 703255 0.073 0.3 4.3 0.088 0.021 0.034
B-101 2291144 703205
B-102 2291591 704017
B-103 2291093 704340
B-105 2290243 702558
B-106 2290672 703706
B-21A 2291507 703947
B-21B 2291508 703947
B-22A 2291090 704158
B-22B 2291091 704158
B-23A 2291341 704004
B-23B 2291342 704004
B-24A 2290763 703551
B-24B 2290766 703571
B-24C 2290774 703571
B-25A 2291284 703356
B-25B 2291275 703338
B-26A 2290555 703088
B-26B 2290583 703032
B-27B 2290436 702325
B-28A 2290369 702643
B-28B 2290377 702660
B-29A 2290783 702410
B-29B 2290793 702429
B-30B 2291085 702865
SA-Q-1 2290516 702121
SB-1 2290788 703618
SB-10 2290316 702778
SB-11 2290140 702453
SB-12 2290618 702182
SB-2 2290404 702777
SB-3 2291503 703939
SB-4 2291227 704130
SB-5 2290940 704259
SB-6 2290788 703999
SB-7 2290691 703688
SB-8 2290592 703370
SB-9 2290484 703068
SONIC-1 2291478 703984
SONIC-2 2290940 704259
SONIC-3 2290592 703346
SONIC-4 2290117 702412

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

cis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene Tetrachloroethene Trichloroethene Vinyl chloride
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - DHU

Site R
SONIC-5 2290640 702136
TRA5-PZBDHU 2291350 703399
BW-MW-1D 2290887 704245
BW-MW-2D 2290614 703681
BW-MW-3D 2290438 703035
BW-MW-4D 2290149 702486
CPT-1 2291479 703980
CPT-10 2290648 703567
CPT-11 2290604 703397
CPT-12A 2290530 703176
CPT-13 2290292 702675
CPT-14 2290397 702838
CPT-15 2290414 702775
CPT-16 2290199 702507
CPT-17 2290532 703177
CPT-18 2290118 702410
CPT-19 2290289 702329
CPT-2 2291338 704074
CPT-20 2290641 702135
CPT-21 2290469 702224
CPT-3 2291197 704147
CPT-4 2290939 704260
CPT-5 2290880 704287
CPT-6 2290810 704149
CPT-7 2290769 703956
CPT-8 2290677 703775
CPT-9 2290791 703621
EE-18 2291469 703551
EE-19 2291061 702694
EW-1 2290816 703977
EW-2 2290598 703251
EW-3 2290353 702724
GM-25A 2291284 703357
GM-25B 2291275 703338
GM-27 2290908 704333
GM-27B 2290909 704333
GM-27C 2290906 704326 0.025 2.03 2.44 1.7 0.041
GM-28B 2290376 702660
GM-28C 2290373 702654 5.13 3.58
GM-55C 2290166 702602 4.03 2.99
GM-56C 2290549 703412 3.98 4.62 0.14
GM-56C 2290549 703412 3.98 4.62 0.14
GM-57C 2290739 703820 7.38 5.85
GM-65A 2290329 702206
GW-1 2290788 703618 0.043

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Tetrachloroethene Trichloroethene Vinyl chloridecis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
SAUGET AREA 2 - DHU

Site R
GW-2 2290403 702777 0.88
LEACH-Q-1 2291335 703293
NAPL-A 2290588 702052
NAPL-B 2290561 702079
NAPL-C 2290508 702117
P-1 2290176 702581
P-10 2290644 703589
P-11 2290698 703723
P-12 2290790 703958
P-13 2290896 704251
P-14 2290887 704223
P1-N 2290986 704310
P1-S 2290953 704262
P-2 2290261 702742
P2-E 2290647 703656
P2-W 2290618 703686
P-3 2290390 702908
P3-E 2290455 703009
P3-W 2290426 703019
P-4 2290488 703106
P4-E 2290261 702425
P4-W 2290235 702408
P-5 2290531 703262
P-6 2290486 703125
P-7 2290568 703446
P-8 2290552 703436
P-9 2290603 703505
PIEZ-4 2290032 702423
PIEZ-4D 2290034 702417
PSMW-16 2291113 704394
PSMW-16D 2291107 704396 0.011 0.09 2.3 0.013
PSMW-17 2290245 702674 0.17 0.0042 0.92
PZ-5D 2291501 704016
PZ-6D 2291309 703273
PZ-6U 2291495 703196
PZ-7D 2290992 702704
PZ-7U 2291167 702605
PZ-8D 2290563 702121
PZ-8U 2290883 702137

Site S
AA-S-1A 2291294 701819 0.0015 0.41 0.00068 0.0025
AA-S-1B 2291298 701788
SA-S-1 2291471 701874
SA-S-2 2291379 701731
LEACH-S-1 2291394 701845

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

cis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene Tetrachloroethene Trichloroethene Vinyl chloride
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
W. G. KRUMMRICH - SHU

Source Area 1
CA-1 2296871 702453 2.4
CA-2 2296888 702443 0.61
CA-3 2297021 702413 0.55
DNAPL-K-1 2297249 702637
G-102 2297234 702583 1.6 1.6
GM-12A 2297294 702590 0.462 2.75
GM-12B 2297294 702590
GM-12C 2297289 702578
GM-39 2297193 702520
GM-40 2297146 702445
GM-41 2297223 702632
GM-42 2297069 702488
GM-43 2297057 702805
GP-17A 2297074 702522
GP-17B 2297074 702522

Source Area 2
SCT-B67 2295934 702605 0.0065 0.03
SCT-B68 2295934 702605 5.7 150
SCT-B69 2295934 702605 8.3
SCT-B71 2295934 702605 28
DNAPL-K-2 2295813 702516
DNAPL-K-3 2296186 702592
DNAPL-K-4 2296049 702976
DNAPL-K-5 2295918 702201
G-104 2296030 702879 1.6 2.5 2.5
GM-13 2295941 702144 17000 18.6
GM-14 2295949 702889 2.7 152 350
GM-29 2295737 702657
GM-46 2296000 702927 1.7 7.9 0.0088
GP-19A 2296128 702546 36
GP-19B 2296127 702546
GP-20A 2296107 703117 0.1 26
GP-20B 2296106 703117
P1-C-D 2295916 702010
P1-C-M 2295918 702011
P1-C-S 2295917 702008
PSMW-3 2296036 702995

Source Area 3
BBU-B52 2294363 701812 0.059 8.7
BBU-B53 2294363 701812 0.038 0.012
BBU-B54 2294363 701812 0.043 0.036
BBU-B55 2294363 701812 0.35
BBU-B56 2294363 701812 0.16
BBU-B57 2294363 701812 3.1 1.8
BBU-B58 2294363 701812 0.25
BBU-B59 2294363 701812 0.32
BBU-B60 2294363 701812
BBU-B64 2294363 701812
BBU-B65 2294363 701812
BBU-B66 2294363 701812
BBU-B67 2294363 701812

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Tetrachloroethene Trichloroethene Vinyl chloridecis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
W. G. KRUMMRICH - SHU

Source Area 3
BBU-B68 2294363 701812
BBU-B69 2294363 701812
BBU-B71 2294363 701812
BBU-B72 2294363 701812
BBU-B74 2294363 701812
BBU-B75 2294363 701812
BBU-B76 2294363 701812
BBU-B77 2294363 701812
BBU-B78 2294363 701812
DNAPL-K-8 2294328 702027
G-110 2294300 701867 0.28 110 0.4 0.003
GM-32 2294496 702030 26
GM-33 2294376 702196
GM-34 2294329 702074
GM-35 2294294 701954 0.038
PSMW-5 2294393 702077

W. G. KRUMMRICH - MHU
Source Area 1

SCT-B67 2295934 702605
SCT-B68 2295934 702605
SCT-B69 2295934 702605
SCT-B71 2295934 702605
DNAPL-K-2 2295813 702516
DNAPL-K-3 2296186 702592
DNAPL-K-4 2296049 702976
DNAPL-K-5 2295918 702201
G-104 2296030 702879
GM-13 2295941 702144
GM-14 2295949 702889
GM-29 2295737 702657
GM-46 2296000 702927
GP-19A 2296128 702546
GP-19B 2296127 702546 50 12
GP-20A 2296107 703117
GP-20B 2296106 703117 0.067 1.9
P1-C-D 2295916 702010
P1-C-M 2295918 702011
P1-C-S 2295917 702008
PSMW-3 2296036 702995

Source Area 2
BBU-B52 2294363 701812
BBU-B53 2294363 701812
BBU-B54 2294363 701812
BBU-B55 2294363 701812
BBU-B56 2294363 701812
BBU-B57 2294363 701812
BBU-B58 2294363 701812
BBU-B59 2294363 701812
BBU-B60 2294363 701812
BBU-B64 2294363 701812
BBU-B65 2294363 701812
BBU-B66 2294363 701812

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

cis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene Tetrachloroethene Trichloroethene Vinyl chloride
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
W. G. KRUMMRICH - MHU

Source Area 2
BBU-B67 2294363 701812
BBU-B68 2294363 701812
BBU-B69 2294363 701812
BBU-B71 2294363 701812
BBU-B72 2294363 701812
BBU-B74 2294363 701812
BBU-B75 2294363 701812
BBU-B76 2294363 701812
BBU-B77 2294363 701812
BBU-B78 2294363 701812
DNAPL-K-8 2294328 702027
G-110 2294300 701867
GM-32 2294496 702030
GM-33 2294376 702196
GM-34 2294329 702074
GM-35 2294294 701954
PSMW-5 2294393 702077

W. G. KRUMMRICH - DHU
Source Area 1

SCT-B67 2295934 702605
SCT-B68 2295934 702605
SCT-B69 2295934 702605
SCT-B71 2295934 702605
DNAPL-K-2 2295813 702516
DNAPL-K-3 2296186 702592 1.3 1.6
DNAPL-K-4 2296049 702976 1.3 15
DNAPL-K-5 2295918 702201 0.12 4.5
G-104 2296030 702879
GM-13 2295941 702144
GM-14 2295949 702889
GM-29 2295737 702657
GM-46 2296000 702927
GP-19A 2296128 702546
GP-19B 2296127 702546
GP-20A 2296107 703117
GP-20B 2296106 703117
P1-C-D 2295916 702010
P1-C-M 2295918 702011
P1-C-S 2295917 702008
PSMW-3 2296036 702995 11 16

CLAYTON - SHU
AA-CLAY-1 2292216 703094 0.01 0.0017
AA-CLAY-2 2292029 702612 40 1.6 0.00086 4.8 0.69 0.51
SA2-MW-4-S 2291891 702684.9 0.053 11
GW-013-01 2292137 702576 34 110
GW-013-02 2292141 702610.7 31 10 5.7 60
GW-013-03 2292101 702514.2 31 4.75 36
GW-013-04 2292049 702546.9 0.6

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Tetrachloroethene Trichloroethene Vinyl chloridecis-1,2-Dichloroethene 1,4-Dichlorobenzene 2,4-Dichlorophenoxyacetic acid Chlorobenzene
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Well ID Easting Northing 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s 1980s 1990s 2000s
CLAYTON - SHU

GW-013-05 2292064 702559.9 63 33 2.1
GW-013-06 2292078 702578.6 0.027 0.098 0.034 0.005
GW-013-07 2291985 702544.9
GW-013-08 2292019 702537
GW-013-09 2291968 702582.8
GW-013-10 2291971 702657.5
GW-013-11 2291992 702752.9
GW-013-12 2292013 702684.8
GW-013-13 2292059 702663.4
GW-013-14 2291997 702597.4
GW-013-15 2292093 702660.9
GW-013-16 2292108 702828
GW-013-17 2292135 702898.9
GW-013-18 2292207 702893.1
GW-013-19 2292219 702754.2
GW-013-20 2291853 702468.9
GW-013-21 2291782 702465.3
GW-013-22 2291903 702361.9
GW-013-23 2291758 702438.9

CLAYTON - MHU
AA-CLAY-1 2292216 703094 0.016 0.0021 0.038 0.0096
AA-CLAY-2 2292029 702612 1.2 0.34 5.2 1.4
SA2-MW-4-M 2291893 702688.6 0.61 0.032 0.29 0.069

CLAYTON - DHU
AA-CLAY-1 2292216 703094 0.46 11
AA-CLAY-2 2292029 702612 9.6 0.63 4.8 0.096
SA2-MW-4-D 2291896 702692.5 0.013 0.73 3.1

Notes:
1.  All concentrations are in milligrams per liter (mg/L).
2.  Only the maximum detected concentrations are shown for each year group (no values below the detection limit were considered in the determination of initial
     source concentrations).  For example, year group "1980s" represents the maximum detected concentration from 1980 to 1989, etc. 

APPENDIX 5
Source Area Wells and Observed Concentrations

Regional Groundwater Fate and Transport Model
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All 7 COCS Chlorobenzene 1,4-Dichlorobenzene 2,4-D Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride
2006 274 135 13 0 0 0.0001 19 107
2010 396 215 25 0.001 1 6 41 107
2020 1,124 805 92 0.006 3 16 77 132
2030 998 720 83 0.006 2 14 66 113
2038 854 618 72 0.005 2 12 56 95

All 7 COCS Chlorobenzene 1,4-Dichlorobenzene 2,4-D Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride
2006 142 43 4 0 0 0 14 81
2010 77 29 2 0.0001 0.1 0.6 8 37
2020 151 58 13 0.004 2 11 42 25
2030 141 57 13 0.004 2 10 38 22
2038 121 50 11 0.004 1 8 32 19

All 7 COCS Chlorobenzene 1,4-Dichlorobenzene 2,4-D Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride
2006 48 68 73 97 98 98 26 25
2010 81 87 91 89 90 90 79 66
2020 87 93 86 39 31 29 45 81
2030 86 92 85 32 29 27 43 80
2038 86 92 85 32 29 27 43 80

Mass Discharge to River Along Site With GMCS ON  (kg/yr)

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Percent Capture by GMCS (%)

APPENDIX 6.1
GROUNDWATER FATE AND TRANSPORT MODEL MASS FLUX RESULTS

Sauget Area 1 Source Zones

Mass Discharge to River Along Site With GMCS OFF  (kg/yr)
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in Conc in Conc in Conc in Conc in Conc in Conc in 

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 311.44 1.62E+00 1A 5.43E-05 1.75E-04 1A 2.71E-06 8.73E-06 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 1.96E-04 6.31E-04 1A 1.21E-03 3.88E-03
SHU Zone 2 to 12 = 274.29 1.42E+00 2A 4.75E-03 1.35E-02 2A 3.29E-04 9.33E-04 2A 3.44E-36 9.77E-36 2A 1.41E-35 3.99E-35 2A 2.00E-35 5.67E-35 2A 5.35E-03 1.52E-02 2A 3.12E-02 8.86E-02
SHU Zone 3 to 12 = 97.179 5.05E-01 3A 1.03E-02 1.03E-02 3A 7.94E-04 7.98E-04 3A 2.88E-27 2.89E-27 3A 7.26E-26 7.29E-26 3A 8.76E-26 8.80E-26 3A 3.74E-03 3.76E-03 3A 2.01E-02 2.01E-02
SHU Zone 4 to 12 = 71.91 3.74E-01 4A 6.56E-03 4.88E-03 4A 5.07E-04 3.77E-04 4A 7.01E-21 5.21E-21 4A 6.72E-19 5.00E-19 4A 1.03E-18 7.68E-19 4A 1.30E-03 9.68E-04 4A 6.60E-03 4.90E-03
SHU Zone 5 to 12 = 5.4161 2.81E-02 5A 1.32E-04 7.38E-06 5A 1.31E-05 7.33E-07 5A -1.52E-16 -8.48E-18 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 4.56E-04 2.55E-05 5A 2.38E-03 1.33E-04
SHU Zone 6 to 12 = 0.89814 4.67E-03 6A 3.73E-05 3.47E-07 6A 3.29E-06 3.05E-08 6A 4.92E-14 4.56E-16 6A 2.92E-12 2.71E-14 6A 6.86E-12 6.37E-14 6A 2.67E-05 2.48E-07 6A 1.14E-04 1.06E-06
SHU Zone 7 to 12 = 40.492 2.10E-01 7A 2.66E-05 1.11E-05 7A 2.68E-06 1.12E-06 7A 6.40E-13 2.68E-13 7A 3.77E-11 1.58E-11 7A 8.63E-11 3.61E-11 7A 7.06E-07 2.95E-07 7A 2.10E-06 8.79E-07
SHU Zone 8 to 12 = 81.914 4.26E-01 8A 1.80E-06 1.52E-06 8A 1.02E-07 8.60E-08 8A 9.55E-14 8.08E-14 8A 4.99E-12 4.22E-12 8A 1.22E-11 1.03E-11 8A 1.21E-08 1.03E-08 8A 2.06E-08 1.75E-08
SHU Zone 9 to 12 = 121.55 6.31E-01 9A 1.48E-12 1.86E-12 9A 1.04E-14 1.30E-14 9A -1.05E-21 -1.32E-21 9A 4.82E-21 6.06E-21 9A 8.38E-21 1.05E-20 9A 5.87E-15 7.37E-15 9A 7.84E-15 9.85E-15
SHU Zone 10 to 12 = 152.08 7.90E-01 10A 4.81E-22 7.56E-22 10A 1.37E-23 2.15E-23 10A -6.10E-36 -9.59E-36 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 8.99E-22 1.41E-21 10A 1.45E-21 2.28E-21
SHU Zone 11 to 12 = 231.56 1.20E+00 11A 8.99E-30 2.15E-29 11A 1.78E-31 4.26E-31 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 7.28E-29 1.74E-28 11A 1.30E-28 3.11E-28
MHU Zone 1 to 12 = 25351 1.32E+02 1B 5.27E-04 1.38E-01 1B 2.38E-05 6.23E-03 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 1.22E-03 3.19E-01 1B 7.45E-03 1.95E+00
MHU Zone 2 to 12 = 29915 1.55E+02 2B 2.17E-02 6.70E+00 2B 1.32E-03 4.07E-01 2B 1.28E-34 3.96E-32 2B 7.75E-34 2.39E-31 2B 1.08E-33 3.33E-31 2B 1.28E-02 3.96E+00 2B 7.40E-02 2.29E+01
MHU Zone 3 to 12 = 16937 8.80E+01 3B 7.36E-02 1.29E+01 3B 4.82E-03 8.44E-01 3B 2.53E-25 4.44E-23 3B 9.10E-24 1.59E-21 3B 1.09E-23 1.91E-21 3B 1.26E-02 2.20E+00 3B 6.62E-02 1.16E+01
MHU Zone 4 to 12 = 12965 6.74E+01 4B 7.14E-02 9.56E+00 4B 4.77E-03 6.39E-01 4B 4.14E-19 5.55E-17 4B 4.40E-17 5.89E-15 4B 6.53E-17 8.76E-15 4B 6.28E-03 8.42E-01 4B 3.10E-02 4.15E+00
MHU Zone 5 to 12 = 803.5 4.17E+00 5B 2.50E-03 2.07E-02 5B 1.82E-04 1.51E-03 5B 1.24E-14 1.03E-13 5B 9.36E-13 7.77E-12 5B 1.92E-12 1.59E-11 5B 6.26E-04 5.20E-03 5B 3.10E-03 2.57E-02
MHU Zone 6 to 12 = 264.81 1.38E+00 6B 4.23E-04 1.16E-03 6B 3.45E-05 9.45E-05 6B 8.95E-13 2.45E-12 6B 5.52E-11 1.51E-10 6B 1.28E-10 3.51E-10 6B 3.47E-05 9.50E-05 6B 1.37E-04 3.75E-04
MHU Zone 7 to 12 = 11379 5.91E+01 7B 2.55E-04 3.00E-02 7B 2.54E-05 2.99E-03 7B 4.50E-11 5.29E-09 7B 2.95E-09 3.47E-07 7B 6.66E-09 7.83E-07 7B 3.56E-06 4.18E-04 7B 9.26E-06 1.09E-03
MHU Zone 8 to 12 = 35546 1.85E+02 8B 7.37E-06 2.71E-03 8B 3.92E-07 1.44E-04 8B 1.66E-12 6.08E-10 8B 9.45E-11 3.47E-08 8B 2.30E-10 8.44E-08 8B 4.21E-08 1.55E-05 8B 6.50E-08 2.39E-05
MHU Zone 9 to 12 = 36704 1.91E+02 9B 1.05E-11 3.98E-09 9B 7.92E-14 3.01E-11 9B -1.81E-20 -6.85E-18 9B 7.99E-20 3.03E-17 9B 1.17E-19 4.44E-17 9B 1.74E-14 6.59E-12 9B 1.67E-14 6.34E-12
MHU Zone 10 to 12 = 29995 1.56E+02 10B 2.04E-21 6.34E-19 10B 4.78E-23 1.48E-20 10B -4.58E-34 -1.42E-31 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 1.47E-21 4.54E-19 10B 2.17E-21 6.72E-19
MHU Zone 11 to 12 = 25796 1.34E+02 11B 2.67E-29 7.12E-27 11B 4.40E-31 1.17E-28 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 8.61E-29 2.30E-26 11B 1.42E-28 3.80E-26
DHU Zone 1 to 12 = 20918 1.09E+02 1C 3.39E-04 7.33E-02 1C 3.26E-05 7.06E-03 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 1.64E-03 3.55E-01 1C 1.03E-02 2.23E+00
DHU Zone 2 to 12 = 23264 1.21E+02 2C 1.60E-02 3.85E+00 2C 1.68E-03 4.04E-01 2C 9.73E-35 2.34E-32 2C 5.39E-34 1.30E-31 2C 7.51E-34 1.81E-31 2C 1.58E-02 3.79E+00 2C 9.45E-02 2.27E+01
DHU Zone 3 to 12 = 12405 6.44E+01 3C 4.61E-02 5.91E+00 3C 5.89E-03 7.55E-01 3C 1.62E-25 2.08E-23 3C 5.45E-24 6.99E-22 3C 6.53E-24 8.37E-22 3C 1.48E-02 1.89E+00 3C 8.57E-02 1.10E+01
DHU Zone 4 to 12 = 9398.3 4.88E+01 4C 4.33E-02 4.20E+00 4C 5.84E-03 5.67E-01 4C 2.48E-19 2.41E-17 4C 2.69E-17 2.61E-15 4C 3.75E-17 3.65E-15 4C 7.23E-03 7.03E-01 4C 4.19E-02 4.07E+00
DHU Zone 5 to 12 = 513.05 2.67E+00 5C 1.39E-03 7.37E-03 5C 1.86E-04 9.87E-04 5C 5.75E-15 3.05E-14 5C 4.66E-13 2.47E-12 5C 8.97E-13 4.76E-12 5C 6.48E-04 3.44E-03 5C 3.27E-03 1.73E-02
DHU Zone 6 to 12 = 128.71 6.69E-01 6C 2.56E-04 3.40E-04 6C 4.84E-05 6.44E-05 6C 5.74E-13 7.64E-13 6C 3.51E-11 4.67E-11 6C 8.11E-11 1.08E-10 6C 2.45E-05 3.26E-05 6C 1.10E-04 1.46E-04
DHU Zone 7 to 12 = 7410.7 3.85E+01 7C 1.68E-04 1.28E-02 7C 3.18E-05 2.44E-03 7C 2.48E-11 1.90E-09 7C 1.59E-09 1.22E-07 7C 3.59E-09 2.75E-07 7C 3.51E-06 2.69E-04 7C 1.22E-05 9.37E-04
DHU Zone 8 to 12 = 24844 1.29E+02 8C 4.99E-06 1.28E-03 8C 5.15E-07 1.32E-04 8C 9.85E-13 2.53E-10 8C 5.49E-11 1.41E-08 8C 1.33E-10 3.43E-08 8C 4.20E-08 1.08E-05 8C 8.45E-08 2.17E-05
DHU Zone 9 to 12 = 25903 1.35E+02 9C 8.01E-12 2.14E-09 9C 1.01E-13 2.71E-11 9C -1.13E-20 -3.04E-18 9C 8.69E-20 2.33E-17 9C 1.60E-19 4.28E-17 9C 1.95E-14 5.22E-12 9C 1.95E-14 5.22E-12
DHU Zone 10 to 12 = 21772 1.13E+02 10C 1.43E-21 3.23E-19 10C 5.62E-23 1.27E-20 10C -2.90E-34 -6.53E-32 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 1.69E-21 3.80E-19 10C 2.49E-21 5.61E-19
DHU Zone 11 to 12 = 19985 1.04E+02 11C 2.21E-29 4.56E-27 11C 5.71E-31 1.18E-28 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 1.06E-28 2.19E-26 11C 1.74E-28 3.60E-26

total mass discharge into the river adjacent to Site 4.34E+01 kg/yr 3.64E+00 kg/yr 8.05E-09 kg/yr 5.17E-07 kg/yr 1.18E-06 kg/yr 1.41E+01 kg/yr 8.07E+01 kg/yr
Percent Capture by GMCS 68 % 73 % 97 % 98 % 98 % 26 % 25 %

Notes:
1.  Negative numbers are an artifact of modeling.

GMCS ON

Simulation time 2006

APPENDIX 6.1a
Calculation of Mass Flux - Sauget Area 1 Source Zone

2
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CB 14DCB 24D PCE TCE DCE VC
Conc in Conc in Conc in Conc in Conc in Conc in Conc in 

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 312.92 1.63E+00 1A 0.00 1.45E-04 1A 0.00 7.11E-06 1A 0.00E+00 0.00E+00 1A 0.00 0.00E+00 1A 0.000 0.00E+00 1A 0.00 5.54E-04 1A 0.00 3.41E-03
SHU Zone 2 to 12 = 275.7 1.43E+00 2A 0.00 1.16E-02 2A 0.00 7.82E-04 2A 1.07E-34 3.06E-34 2A 0.00 1.24E-32 2A 0.000 1.56E-32 2A 0.01 1.44E-02 2A 0.03 8.43E-02
SHU Zone 3 to 12 = 97.769 5.08E-01 3A 0.01 1.05E-02 3A 0.00 7.80E-04 3A 5.58E-24 5.64E-24 3A 0.00 3.44E-22 3A 0.000 4.72E-22 3A 0.00 4.28E-03 3A 0.02 2.32E-02
SHU Zone 4 to 12 = 86.981 4.52E-01 4A 0.01 1.35E-02 4A 0.00 1.02E-03 4A 2.77E-19 2.49E-19 4A 0.00 1.94E-17 4A 0.000 2.83E-17 4A 0.00 2.14E-03 4A 0.01 1.09E-02
SHU Zone 5 to 12 = 98.401 5.11E-01 5A 0.01 1.41E-02 5A 0.00 1.24E-03 5A 1.86E-15 1.89E-15 5A 0.00 1.62E-13 5A 0.000 2.83E-13 5A 0.00 1.11E-03 5A 0.01 5.55E-03
SHU Zone 6 to 12 = 106.78 5.55E-01 6A 0.01 1.02E-02 6A 0.00 1.11E-03 6A 1.12E-11 1.23E-11 6A 0.00 1.06E-09 6A 0.000 2.24E-09 6A 0.00 3.26E-04 6A 0.00 1.40E-03
SHU Zone 7 to 12 = 78.699 4.09E-01 7A 0.00 1.53E-04 7A 0.00 2.19E-05 7A 1.60E-11 1.30E-11 7A 0.00 1.16E-09 7A 0.000 2.54E-09 7A 0.00 3.21E-06 7A 0.00 1.00E-05
SHU Zone 8 to 12 = 83.553 4.34E-01 8A 0.00 8.22E-07 8A 0.00 4.43E-08 8A 4.35E-13 3.75E-13 8A 0.00 3.15E-11 8A 0.000 7.43E-11 8A 0.00 4.49E-09 8A 0.00 5.37E-09
SHU Zone 9 to 12 = 122.07 6.34E-01 9A 0.00 2.87E-13 9A 0.00 1.52E-15 9A -1.18E-21 -1.49E-21 9A 0.00 1.08E-23 9A 0.000 2.42E-26 9A 0.00 3.74E-15 9A 0.00 5.82E-15
SHU Zone 10 to 12 = 152.61 7.93E-01 10A 0.00 5.95E-22 10A 0.00 1.73E-23 10A 9.79E-36 1.54E-35 10A 0.00 0.00E+00 10A 0.000 0.00E+00 10A 0.00 1.30E-21 10A 0.00 2.12E-21
SHU Zone 11 to 12 = 232.29 1.21E+00 11A 0.00 2.02E-29 11A 0.00 4.01E-31 11A 0.00E+00 0.00E+00 11A 0.00 0.00E+00 11A 0.000 0.00E+00 11A 0.00 1.71E-28 11A 0.00 3.06E-28
MHU Zone 1 to 12 = 25452 1.32E+02 1B 0.00 1.18E-01 1B 0.00 5.26E-03 1B 0.00E+00 0.00E+00 1B 0.00 0.00E+00 1B 0.000 0.00E+00 1B 0.00 2.88E-01 1B 0.01 1.76E+00
MHU Zone 2 to 12 = 30035 1.56E+02 2B 0.02 5.98E+00 2B 0.00 3.59E-01 2B 5.70E-33 1.77E-30 2B 0.00 7.99E-29 2B 0.000 1.00E-28 2B 0.01 3.84E+00 2B 0.07 2.22E+01
MHU Zone 3 to 12 = 17027 8.85E+01 3B 0.08 1.32E+01 3B 0.00 8.55E-01 3B 3.09E-22 5.43E-20 3B 0.00 3.55E-18 3B 0.000 4.86E-18 3B 0.01 2.45E+00 3B 0.07 1.30E+01
MHU Zone 4 to 12 = 15655 8.13E+01 4B 0.13 2.06E+01 4B 0.01 1.40E+00 4B 1.38E-17 2.23E-15 4B 0.00 1.84E-13 4B 0.000 2.66E-13 4B 0.01 1.73E+00 4B 0.05 8.67E+00
MHU Zone 5 to 12 = 18220 9.47E+01 5B 0.16 2.92E+01 5B 0.01 2.33E+00 5B 1.08E-13 2.03E-11 5B 0.00 1.82E-09 5B 0.000 3.14E-09 5B 0.01 1.31E+00 5B 0.03 6.43E+00
MHU Zone 6 to 12 = 25230 1.31E+02 6B 0.09 2.27E+01 6B 0.01 2.36E+00 6B 3.76E-10 9.80E-08 6B 0.00 8.60E-06 6B 0.000 1.80E-05 6B 0.00 5.72E-01 6B 0.01 2.47E+00
MHU Zone 7 to 12 = 21371 1.11E+02 7B 0.00 4.08E-01 7B 0.00 5.93E-02 7B 5.00E-10 1.10E-07 7B 0.00 9.81E-06 7B 0.000 2.15E-05 7B 0.00 7.66E-03 7B 0.00 2.35E-02
MHU Zone 8 to 12 = 36182 1.88E+02 8B 0.00 2.31E-03 8B 0.00 1.32E-04 8B 6.57E-12 2.46E-09 8B 0.00 2.07E-07 8B 0.000 4.88E-07 8B 0.00 1.34E-05 8B 0.00 1.53E-05
MHU Zone 9 to 12 = 36840 1.91E+02 9B 0.00 7.92E-10 9B 0.00 4.16E-12 9B -2.45E-20 -9.31E-18 9B 0.00 0.00E+00 9B 0.000 0.00E+00 9B 0.00 1.87E-12 9B 0.00 2.14E-12
MHU Zone 10 to 12 = 30089 1.56E+02 10B 0.00 4.28E-19 10B 0.00 1.02E-20 10B 4.90E-34 1.52E-31 10B 0.00 0.00E+00 10B 0.000 0.00E+00 10B 0.00 3.57E-19 10B 0.00 5.35E-19
MHU Zone 11 to 12 = 25871 1.34E+02 11B 0.00 6.55E-27 11B 0.00 1.08E-28 11B 0.00E+00 0.00E+00 11B 0.00 0.00E+00 11B 0.000 0.00E+00 11B 0.00 2.20E-26 11B 0.00 3.65E-26
DHU Zone 1 to 12 = 21002 1.09E+02 1C 0.00 6.23E-02 1C 0.00 5.96E-03 1C 0.00E+00 0.00E+00 1C 0.00 0.00E+00 1C 0.000 0.00E+00 1C 0.00 3.21E-01 1C 0.01 2.02E+00
DHU Zone 2 to 12 = 23358 1.21E+02 2C 0.01 3.42E+00 2C 0.00 3.56E-01 2C 4.28E-33 1.03E-30 2C 0.00 4.43E-29 2C 0.000 5.56E-29 2C 0.02 3.67E+00 2C 0.09 2.21E+01
DHU Zone 3 to 12 = 12469 6.48E+01 3C 0.05 6.08E+00 3C 0.01 7.62E-01 3C 1.97E-22 2.54E-20 3C 0.00 1.59E-18 3C 0.000 2.16E-18 3C 0.02 2.11E+00 3C 0.10 1.23E+01
DHU Zone 4 to 12 = 11325 5.88E+01 4C 0.08 9.39E+00 4C 0.01 1.22E+00 4C 8.58E-18 1.00E-15 4C 0.00 8.05E-14 4C 0.000 1.15E-13 4C 0.01 1.43E+00 4C 0.07 8.38E+00
DHU Zone 5 to 12 = 12212 6.34E+01 5C 0.10 1.31E+01 5C 0.01 1.77E+00 5C 6.60E-14 8.33E-12 5C 0.00 7.84E-10 5C 0.000 1.24E-09 5C 0.01 9.25E-01 5C 0.04 5.52E+00
DHU Zone 6 to 12 = 16417 8.53E+01 6C 0.06 1.01E+01 6C 0.01 1.82E+00 6C 2.26E-10 3.84E-08 6C 0.00 3.40E-06 6C 0.000 6.95E-06 6C 0.00 3.78E-01 6C 0.01 2.22E+00
DHU Zone 7 to 12 = 13791 7.16E+01 7C 0.00 1.85E-01 7C 0.00 4.73E-02 7C 2.99E-10 4.26E-08 7C 0.00 3.76E-06 7C 0.000 8.25E-06 7C 0.00 4.85E-03 7C 0.00 1.99E-02
DHU Zone 8 to 12 = 25273 1.31E+02 8C 0.00 1.08E-03 8C 0.00 1.21E-04 8C 3.93E-12 1.03E-09 8C 0.00 8.63E-08 8C 0.000 2.03E-07 8C 0.00 8.76E-06 8C 0.00 1.34E-05
DHU Zone 9 to 12 = 25999 1.35E+02 9C 0.00 4.10E-10 9C 0.00 3.68E-12 9C -1.61E-20 -4.32E-18 9C 0.00 0.00E+00 9C 0.000 0.00E+00 9C 0.00 1.49E-12 9C 0.00 1.74E-12
DHU Zone 10 to 12 = 21840 1.13E+02 10C 0.00 2.19E-19 10C 0.00 8.73E-21 10C 2.85E-34 6.43E-32 10C 0.00 0.00E+00 10C 0.000 0.00E+00 10C 0.00 2.97E-19 10C 0.00 4.46E-19
DHU Zone 11 to 12 = 20043 1.04E+02 11C 0.00 4.19E-27 11C 0.00 1.09E-28 11C 0.00E+00 0.00E+00 11C 0.00 0.00E+00 11C 0.000 0.00E+00 11C 0.00 2.10E-26 11C 0.00 3.46E-26

total mass going into the kg/yr 1.35E+02 kg/yr 1.33E+01 kg/yr 2.93E-07 kg/yr 2.59E-05 kg/yr 5.54E-05 kg/yr 1.91E+01 kg/yr 1.07E+02 kg/y

GMCS OFF

Simulation time 2006

APPENDIX 6.1a
Calculation of Mass Flux - Sauget Area 1 Source Zone
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 3.15E+02 1.64E+00 1A 7.70E-05 2.50E-04 1A 4.12E-06 1.34E-05 1A 1.58E-39 5.15E-39 1A 1.76E-34 5.72E-34 1A 1.56E-33 5.08E-33 1A 7.79E-04 2.53E-03 1A 4.94E-03 1.61E-02
SHU Zone 2 to 12 = 2.79E+02 1.45E+00 2A 7.52E-04 2.17E-03 2A 5.51E-05 1.59E-04 2A 6.18E-22 1.78E-21 2A 5.70E-18 1.64E-17 2A 4.74E-17 1.36E-16 2A 2.93E-03 8.45E-03 2A 1.78E-02 5.12E-02
SHU Zone 3 to 12 = 9.96E+01 5.18E-01 3A 4.10E-03 4.22E-03 3A 3.01E-04 3.10E-04 3A 2.59E-14 2.67E-14 3A 1.43E-10 1.47E-10 3A 1.01E-09 1.04E-09 3A 3.22E-03 3.31E-03 3A 1.84E-02 1.89E-02
SHU Zone 4 to 12 = 7.43E+01 3.86E-01 4A 2.39E-02 1.84E-02 4A 1.72E-03 1.32E-03 4A 2.21E-11 1.70E-11 4A 7.98E-08 6.13E-08 4A 5.38E-07 4.13E-07 4A 4.96E-03 3.80E-03 4A 2.73E-02 2.09E-02
SHU Zone 5 to 12 = 5.56E+00 2.89E-02 5A 4.63E-03 2.66E-04 5A 3.27E-04 1.88E-05 5A 1.96E-10 1.12E-11 5A 4.21E-07 2.42E-08 5A 3.12E-06 1.79E-07 5A 9.17E-04 5.27E-05 5A 4.63E-03 2.66E-04
SHU Zone 6 to 12 = 9.18E-01 4.77E-03 6A 8.51E-04 8.07E-06 6A 5.86E-05 5.57E-07 6A 2.90E-10 2.75E-12 6A 4.40E-07 4.17E-09 6A 3.35E-06 3.18E-08 6A 1.14E-04 1.08E-06 6A 4.04E-04 3.83E-06
SHU Zone 7 to 12 = 4.17E+01 2.17E-01 7A 3.50E-04 1.51E-04 7A 8.01E-05 3.45E-05 7A 5.34E-08 2.30E-08 7A 5.51E-05 2.37E-05 7A 3.79E-04 1.63E-04 7A 1.64E-03 7.05E-04 7A 6.36E-04 2.74E-04
SHU Zone 8 to 12 = 8.36E+01 4.35E-01 8A 1.04E-05 9.00E-06 8A 1.58E-06 1.36E-06 8A 4.10E-09 3.55E-09 8A 3.22E-06 2.79E-06 8A 2.46E-05 2.13E-05 8A 1.07E-04 9.28E-05 8A 3.83E-05 3.31E-05
SHU Zone 9 to 12 = 1.23E+02 6.39E-01 9A 6.28E-11 7.98E-11 9A 3.42E-12 4.34E-12 9A 5.85E-15 7.43E-15 9A 1.01E-11 1.29E-11 9A 1.07E-10 1.36E-10 9A 5.98E-10 7.59E-10 9A 2.24E-10 2.85E-10
SHU Zone 10 to 12 = 1.53E+02 7.96E-01 10A 5.94E-20 9.40E-20 10A 5.89E-22 9.33E-22 10A 3.27E-26 5.18E-26 10A 1.72E-23 2.72E-23 10A 1.29E-22 2.04E-22 10A 2.26E-21 3.58E-21 10A 1.76E-21 2.79E-21
SHU Zone 11 to 12 = 2.33E+02 1.21E+00 11A 2.76E-30 6.65E-30 11A 5.26E-32 1.27E-31 11A 4.31E-39 1.04E-38 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 2.84E-29 6.83E-29 11A 5.22E-29 1.26E-28
MHU Zone 1 to 12 = 2.56E+04 1.33E+02 1B 3.08E-04 8.14E-02 1B 1.30E-05 3.44E-03 1B 3.20E-38 8.47E-36 1B 7.52E-33 1.99E-30 1B 6.76E-32 1.79E-29 1B 1.81E-03 4.79E-01 1B 1.14E-02 3.03E+00
MHU Zone 2 to 12 = 3.04E+04 1.58E+02 2B 1.12E-03 3.51E-01 2B 5.94E-05 1.87E-02 2B 7.85E-21 2.46E-18 2B 8.02E-17 2.52E-14 2B 6.72E-16 2.11E-13 2B 2.08E-03 6.53E-01 2B 1.26E-02 3.95E+00
MHU Zone 3 to 12 = 1.74E+04 9.02E+01 3B 1.22E-02 2.18E+00 3B 6.99E-04 1.25E-01 3B 3.17E-13 5.69E-11 3B 1.73E-09 3.10E-07 3B 1.22E-08 2.19E-06 3B 3.37E-03 6.05E-01 3B 1.93E-02 3.47E+00
MHU Zone 4 to 12 = 1.34E+04 6.95E+01 4B 1.18E-01 1.64E+01 4B 7.35E-03 1.02E+00 4B 2.25E-10 3.11E-08 4B 8.48E-07 1.17E-04 4B 5.53E-06 7.65E-04 4B 1.07E-02 1.48E+00 4B 5.85E-02 8.09E+00
MHU Zone 5 to 12 = 8.29E+02 4.31E+00 5B 2.71E-02 2.32E-01 5B 1.82E-03 1.56E-02 5B 3.02E-09 2.58E-08 5B 6.11E-06 5.23E-05 5B 4.26E-05 3.65E-04 5B 3.29E-03 2.82E-02 5B 1.57E-02 1.35E-01
MHU Zone 6 to 12 = 2.71E+02 1.41E+00 6B 4.99E-03 1.40E-02 6B 3.24E-04 9.10E-04 6B 3.05E-09 8.56E-09 6B 4.36E-06 1.22E-05 6B 3.18E-05 8.90E-05 6B 5.45E-04 1.53E-03 6B 1.69E-03 4.75E-03
MHU Zone 7 to 12 = 1.17E+04 6.08E+01 7B 2.33E-03 2.82E-01 7B 4.77E-04 5.76E-02 7B 5.92E-07 7.15E-05 7B 4.54E-04 5.48E-02 7B 2.83E-03 3.42E-01 7B 1.11E-02 1.34E+00 7B 4.04E-03 4.89E-01
MHU Zone 8 to 12 = 3.62E+04 1.88E+02 8B 4.12E-05 1.54E-02 8B 5.92E-06 2.22E-03 8B 2.10E-08 7.86E-06 8B 1.40E-05 5.25E-03 8B 1.00E-04 3.75E-02 8B 4.11E-04 1.54E-01 8B 1.43E-04 5.37E-02
MHU Zone 9 to 12 = 3.71E+04 1.93E+02 9B 2.47E-10 9.47E-08 9B 1.43E-11 5.50E-09 9B 3.52E-14 1.35E-11 9B 5.52E-11 2.11E-08 9B 5.67E-10 2.18E-07 9B 3.05E-09 1.17E-06 9B 1.13E-09 4.33E-07
MHU Zone 10 to 12 = 3.02E+04 1.57E+02 10B 6.46E-19 2.02E-16 10B 5.19E-21 1.62E-18 10B -6.83E-25 -2.13E-22 10B 5.68E-22 1.77E-19 10B 4.78E-21 1.49E-18 10B 5.50E-20 1.72E-17 10B 2.66E-20 8.29E-18
MHU Zone 11 to 12 = 2.59E+04 1.35E+02 11B 1.18E-29 3.18E-27 11B 2.65E-31 7.11E-29 11B -1.27E-37 -3.41E-35 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 3.87E-29 1.04E-26 11B 6.62E-29 1.77E-26
DHU Zone 1 to 12 = 2.11E+04 1.10E+02 1C 2.00E-04 4.37E-02 1C 1.71E-05 3.73E-03 1C 5.29E-38 1.15E-35 1C 8.63E-33 1.88E-30 1C 7.70E-32 1.68E-29 1C 2.33E-03 5.08E-01 1C 1.49E-02 3.26E+00
DHU Zone 2 to 12 = 2.36E+04 1.23E+02 2C 7.99E-04 1.95E-01 2C 6.63E-05 1.62E-02 2C 8.85E-21 2.16E-18 2C 9.21E-17 2.25E-14 2C 7.61E-16 1.86E-13 2C 2.10E-03 5.13E-01 2C 1.29E-02 3.15E+00
DHU Zone 3 to 12 = 1.27E+04 6.60E+01 3C 7.88E-03 1.03E+00 3C 8.31E-04 1.09E-01 3C 3.19E-13 4.19E-11 3C 1.89E-09 2.48E-07 3C 1.30E-08 1.70E-06 3C 3.81E-03 5.00E-01 3C 2.32E-02 3.04E+00
DHU Zone 4 to 12 = 9.70E+03 5.04E+01 4C 7.69E-02 7.71E+00 4C 8.89E-03 8.91E-01 4C 2.22E-10 2.23E-08 4C 8.76E-07 8.78E-05 4C 5.71E-06 5.73E-04 4C 1.21E-02 1.21E+00 4C 7.61E-02 7.63E+00
DHU Zone 5 to 12 = 5.30E+02 2.75E+00 5C 1.49E-02 8.18E-02 5C 2.32E-03 1.27E-02 5C 2.35E-09 1.29E-08 5C 5.11E-06 2.80E-05 5C 3.55E-05 1.94E-04 5C 4.28E-03 2.34E-02 5C 2.43E-02 1.33E-01
DHU Zone 6 to 12 = 1.32E+02 6.88E-01 6C 2.81E-03 3.85E-03 6C 6.81E-04 9.32E-04 6C 3.55E-09 4.86E-09 6C 5.45E-06 7.46E-06 6C 3.99E-05 5.46E-05 6C 8.98E-04 1.23E-03 6C 4.31E-03 5.90E-03
DHU Zone 7 to 12 = 7.62E+03 3.96E+01 7C 1.58E-03 1.24E-01 7C 5.87E-04 4.62E-02 7C 5.18E-07 4.08E-05 7C 4.26E-04 3.35E-02 7C 2.68E-03 2.11E-01 7C 1.06E-02 8.38E-01 7C 3.96E-03 3.12E-01
DHU Zone 8 to 12 = 2.53E+04 1.32E+02 8C 2.76E-05 7.23E-03 8C 7.22E-06 1.89E-03 8C 1.87E-08 4.89E-06 8C 1.31E-05 3.44E-03 8C 9.56E-05 2.50E-02 8C 3.98E-04 1.04E-01 8C 1.40E-04 3.67E-02
DHU Zone 9 to 12 = 2.62E+04 1.36E+02 9C 1.86E-10 5.03E-08 9C 1.70E-11 4.59E-09 9C 3.51E-14 9.49E-12 9C 5.67E-11 1.53E-08 9C 5.87E-10 1.59E-07 9C 3.17E-09 8.58E-07 9C 1.18E-09 3.18E-07
DHU Zone 10 to 12 = 2.19E+04 1.14E+02 10C 3.77E-19 8.54E-17 10C 6.95E-21 1.58E-18 10C 2.12E-25 4.80E-23 10C 5.56E-22 1.26E-19 10C 4.66E-21 1.06E-18 10C 5.44E-20 1.23E-17 10C 2.71E-20 6.14E-18
DHU Zone 11 to 12 = 2.01E+04 1.04E+02 11C 7.53E-30 1.56E-27 11C 1.55E-31 3.22E-29 11C 5.34E-38 1.11E-35 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 4.80E-29 9.96E-27 11C 8.16E-29 1.69E-26

total mass discharge into the river adjacent to Site 2.87E+01 kg/yr 2.32E+00 kg/yr 1.25E-04 kg/yr 9.74E-02 kg/yr 6.18E-01 kg/yr 8.46E+00 kg/yr 3.69E+01 kg/yr
Percent Capture by GMCS 87 % 91 % 89 % 90 % 90 % 79 % 66 %

Notes:
1.  Negative numbers are an artifact of modeling.

GMCS ON

Simulation time 2010

APPENDIX 6.1b
Calculation of Mass Flux - Sauget Area 1 Source Zone
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CB 14DCB 24D PCE TCE DCE VC
Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010

Q (ft3/day) Q (gpm) 1A conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 3.13E+02 1.63E+00 1A 7.28E-05 2.35E-04 1A 3.79E-06 1.23E-05 1A 4.50E-39 1.46E-38 1A 2.19E-34 7.08E-34 1A 1.97E-33 6.37E-33 1A 7.40E-04 2.39E-03 1A 4.70E-03 1.52E-02
SHU Zone 2 to 12 = 2.76E+02 1.43E+00 2A 7.11E-04 2.03E-03 2A 4.97E-05 1.42E-04 2A 2.93E-22 8.36E-22 2A 4.11E-18 1.17E-17 2A 3.49E-17 9.96E-17 2A 2.85E-03 8.13E-03 2A 1.73E-02 4.94E-02
SHU Zone 3 to 12 = 9.78E+01 5.08E-01 3A 3.76E-03 3.80E-03 3A 2.70E-04 2.73E-04 3A 1.17E-14 1.18E-14 3A 8.32E-11 8.41E-11 3A 5.99E-10 6.05E-10 3A 3.15E-03 3.18E-03 3A 1.81E-02 1.83E-02
SHU Zone 4 to 12 = 8.70E+01 4.52E-01 4A 2.24E-02 2.01E-02 4A 1.62E-03 1.45E-03 4A 1.56E-11 1.40E-11 4A 6.89E-08 6.20E-08 4A 4.67E-07 4.20E-07 4A 4.93E-03 4.43E-03 4A 2.72E-02 2.44E-02
SHU Zone 5 to 12 = 9.84E+01 5.11E-01 5A 6.67E-02 6.78E-02 5A 6.10E-03 6.20E-03 5A 2.99E-09 3.05E-09 5A 8.08E-06 8.21E-06 5A 5.35E-05 5.44E-05 5A 8.13E-03 8.27E-03 5A 4.32E-02 4.39E-02
SHU Zone 6 to 12 = 1.07E+02 5.55E-01 6A 4.32E-02 4.76E-02 6A 6.01E-03 6.63E-03 6A 2.10E-07 2.31E-07 6A 2.65E-04 2.93E-04 6A 1.74E-03 1.92E-03 6A 1.07E-02 1.18E-02 6A 1.83E-02 2.02E-02
SHU Zone 7 to 12 = 7.87E+01 4.09E-01 7A 1.20E-03 9.79E-04 7A 2.87E-04 2.33E-04 7A 1.21E-07 9.87E-08 7A 1.28E-04 1.04E-04 7A 8.46E-04 6.88E-04 7A 3.61E-03 2.94E-03 7A 1.53E-03 1.25E-03
SHU Zone 8 to 12 = 8.36E+01 4.34E-01 8A 8.37E-06 7.23E-06 8A 1.25E-06 1.08E-06 8A 3.06E-09 2.64E-09 8A 2.46E-06 2.13E-06 8A 1.93E-05 1.66E-05 8A 8.50E-05 7.34E-05 8A 3.04E-05 2.63E-05
SHU Zone 9 to 12 = 1.22E+02 6.34E-01 9A 4.94E-11 6.23E-11 9A 2.75E-12 3.47E-12 9A 4.28E-15 5.39E-15 9A 8.07E-12 1.02E-11 9A 8.66E-11 1.09E-10 9A 4.84E-10 6.11E-10 9A 1.82E-10 2.30E-10
SHU Zone 10 to 12 = 1.53E+02 7.93E-01 10A 4.07E-19 6.42E-19 10A 1.05E-20 1.65E-20 10A 1.99E-25 3.13E-25 10A 1.55E-23 2.44E-23 10A 1.19E-22 1.87E-22 10A 1.64E-21 2.58E-21 10A 1.20E-21 1.89E-21
SHU Zone 11 to 12 = 2.32E+02 1.21E+00 11A 1.84E-30 4.42E-30 11A 2.51E-32 6.02E-32 11A 2.37E-37 5.68E-37 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 2.45E-29 5.89E-29 11A 4.58E-29 1.10E-28
MHU Zone 1 to 12 = 2.55E+04 1.32E+02 1B 2.96E-04 7.80E-02 1B 1.26E-05 3.30E-03 1B -1.30E-37 -3.43E-35 1B 8.92E-33 2.35E-30 1B 8.15E-32 2.14E-29 1B 1.77E-03 4.65E-01 1B 1.12E-02 2.95E+00
MHU Zone 2 to 12 = 3.00E+04 1.56E+02 2B 1.10E-03 3.40E-01 2B 5.96E-05 1.85E-02 2B 6.63E-21 2.06E-18 2B 5.63E-17 1.75E-14 2B 4.83E-16 1.50E-13 2B 2.06E-03 6.38E-01 2B 1.25E-02 3.88E+00
MHU Zone 3 to 12 = 1.70E+04 8.85E+01 3B 9.61E-03 1.69E+00 3B 5.68E-04 9.99E-02 3B 2.12E-13 3.73E-11 3B 1.01E-09 1.77E-07 3B 7.26E-09 1.28E-06 3B 3.13E-03 5.51E-01 3B 1.80E-02 3.18E+00
MHU Zone 4 to 12 = 1.57E+04 8.13E+01 4B 1.06E-01 1.71E+01 4B 6.61E-03 1.07E+00 4B 1.95E-10 3.16E-08 4B 7.12E-07 1.15E-04 4B 4.67E-06 7.56E-04 4B 9.88E-03 1.60E+00 4B 5.44E-02 8.80E+00
MHU Zone 5 to 12 = 1.82E+04 9.47E+01 5B 3.86E-01 7.27E+01 5B 3.09E-02 5.82E+00 5B 3.79E-08 7.14E-06 5B 7.49E-05 1.41E-02 5B 4.92E-04 9.27E-02 5B 2.52E-02 4.75E+00 5B 1.26E-01 2.37E+01
MHU Zone 6 to 12 = 2.52E+04 1.31E+02 6B 2.06E-01 5.37E+01 6B 2.58E-02 6.73E+00 6B 1.78E-06 4.65E-04 6B 1.56E-03 4.06E-01 6B 9.80E-03 2.56E+00 6B 4.75E-02 1.24E+01 6B 5.30E-02 1.38E+01
MHU Zone 7 to 12 = 2.14E+04 1.11E+02 7B 5.82E-03 1.29E+00 7B 1.27E-03 2.80E-01 7B 1.01E-06 2.22E-04 7B 7.30E-04 1.61E-01 7B 4.52E-03 9.98E-01 7B 1.76E-02 3.89E+00 7B 6.74E-03 1.49E+00
MHU Zone 8 to 12 = 3.62E+04 1.88E+02 8B 3.28E-05 1.23E-02 8B 4.63E-06 1.73E-03 8B 1.60E-08 5.97E-06 8B 1.08E-05 4.03E-03 8B 7.87E-05 2.94E-02 8B 3.26E-04 1.22E-01 8B 1.14E-04 4.28E-02
MHU Zone 9 to 12 = 3.68E+04 1.91E+02 9B 2.00E-10 7.62E-08 9B 1.16E-11 4.41E-09 9B 2.76E-14 1.05E-11 9B 4.35E-11 1.66E-08 9B 4.54E-10 1.73E-07 9B 2.45E-09 9.34E-07 9B 9.12E-10 3.47E-07
MHU Zone 10 to 12 = 3.01E+04 1.56E+02 10B -7.17E-18 -2.23E-15 10B -1.87E-19 -5.82E-17 10B -5.86E-24 -1.82E-21 10B 5.00E-22 1.56E-19 10B 4.31E-21 1.34E-18 10B 4.41E-20 1.37E-17 10B 2.07E-20 6.44E-18
MHU Zone 11 to 12 = 2.59E+04 1.34E+02 11B 1.75E-29 4.68E-27 11B 6.36E-31 1.70E-28 11B -8.14E-36 -2.18E-33 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 3.01E-29 8.05E-27 11B 5.21E-29 1.39E-26
DHU Zone 1 to 12 = 2.10E+04 1.09E+02 1C 1.92E-04 4.18E-02 1C 1.65E-05 3.59E-03 1C 2.92E-38 6.34E-36 1C 1.03E-32 2.23E-30 1C 9.29E-32 2.02E-29 1C 2.28E-03 4.95E-01 1C 1.47E-02 3.18E+00
DHU Zone 2 to 12 = 2.34E+04 1.21E+02 2C 7.41E-04 1.79E-01 2C 6.37E-05 1.54E-02 2C 6.69E-21 1.62E-18 2C 6.48E-17 1.56E-14 2C 5.48E-16 1.32E-13 2C 2.09E-03 5.04E-01 2C 1.29E-02 3.11E+00
DHU Zone 3 to 12 = 1.25E+04 6.48E+01 3C 6.93E-03 8.93E-01 3C 7.35E-04 9.47E-02 3C 1.59E-13 2.05E-11 3C 1.10E-09 1.42E-07 3C 7.73E-09 9.96E-07 3C 3.53E-03 4.54E-01 3C 2.15E-02 2.77E+00
DHU Zone 4 to 12 = 1.13E+04 5.88E+01 4C 6.96E-02 8.15E+00 4C 8.04E-03 9.41E-01 4C 1.80E-10 2.11E-08 4C 7.38E-07 8.64E-05 4C 4.84E-06 5.66E-04 4C 1.12E-02 1.31E+00 4C 7.03E-02 8.23E+00
DHU Zone 5 to 12 = 1.22E+04 6.34E+01 5C 2.69E-01 3.39E+01 5C 3.59E-02 4.54E+00 5C 3.49E-08 4.41E-06 5C 7.58E-05 9.57E-03 5C 5.00E-04 6.31E-02 5C 2.74E-02 3.46E+00 5C 1.59E-01 2.01E+01
DHU Zone 6 to 12 = 1.64E+04 8.53E+01 6C 1.43E-01 2.43E+01 6C 3.14E-02 5.33E+00 6C 1.57E-06 2.66E-04 6C 1.50E-03 2.55E-01 6C 9.53E-03 1.62E+00 6C 4.74E-02 8.04E+00 6C 6.52E-02 1.11E+01
DHU Zone 7 to 12 = 1.38E+04 7.16E+01 7C 4.19E-03 5.97E-01 7C 1.55E-03 2.22E-01 7C 8.77E-07 1.25E-04 7C 6.98E-04 9.96E-02 7C 4.36E-03 6.21E-01 7C 1.72E-02 2.45E+00 7C 6.82E-03 9.73E-01
DHU Zone 8 to 12 = 2.53E+04 1.31E+02 8C 2.20E-05 5.74E-03 8C 5.63E-06 1.47E-03 8C 1.41E-08 3.69E-06 8C 1.01E-05 2.64E-03 8C 7.51E-05 1.96E-02 8C 3.16E-04 8.27E-02 8C 1.12E-04 2.92E-02
DHU Zone 9 to 12 = 2.60E+04 1.35E+02 9C 1.48E-10 3.99E-08 9C 1.35E-11 3.63E-09 9C 2.68E-14 7.21E-12 9C 4.47E-11 1.20E-08 9C 4.69E-10 1.26E-07 9C 2.55E-09 6.85E-07 9C 9.50E-10 2.55E-07
DHU Zone 10 to 12 = 2.18E+04 1.13E+02 10C 2.62E-18 5.90E-16 10C 6.71E-20 1.52E-17 10C 1.92E-24 4.33E-22 10C 4.92E-22 1.11E-19 10C 4.22E-21 9.53E-19 10C 4.35E-20 9.82E-18 10C 2.09E-20 4.71E-18
DHU Zone 11 to 12 = 2.00E+04 1.04E+02 11C 1.84E-30 3.81E-28 11C -3.63E-31 -7.52E-29 11C 2.08E-36 4.31E-34 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 3.70E-29 7.66E-27 11C 6.36E-29 1.32E-26

total mass going into the kg/yr 2.15E+02 kg/yr 2.52E+01 kg/yr 1.10E-03 kg/yr 9.53E-01 kg/yr 6.00E+00 kg/yr 4.12E+01 kg/yr 1.07E+02 kg/y

GMCS OFF

Simulation time 2010

APPENDIX 6.1b
Calculation of Mass Flux - Sauget Area 1 Source Zone
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.40E+02 3.33E+00 1A 2.20E-09 1.46E-08 1A 2.62E-10 1.73E-09 1A 1.43E-26 9.46E-26 1A 1.94E-26 1.29E-25 1A 2.67E-24 1.77E-23 1A 5.35E-06 3.54E-05 1A 3.76E-05 2.49E-04
SHU Zone 2 to 12 = 4.89E+02 2.54E+00 2A 2.54E-09 1.28E-08 2A 4.56E-10 2.30E-09 2A -3.43E-18 -1.73E-17 2A 9.99E-17 5.05E-16 2A 8.11E-15 4.10E-14 2A 3.11E-06 1.57E-05 2A 2.11E-05 1.07E-04
SHU Zone 3 to 12 = 1.62E+02 8.40E-01 3A 3.94E-05 6.58E-05 3A 2.52E-06 4.22E-06 3A -4.09E-13 -6.83E-13 3A 8.16E-11 1.36E-10 3A 3.18E-09 5.32E-09 3A 1.29E-05 2.15E-05 3A 7.61E-05 1.27E-04
SHU Zone 4 to 12 = 1.20E+02 6.24E-01 4A 4.72E-03 5.86E-03 4A 3.06E-04 3.80E-04 4A 4.88E-11 6.06E-11 4A 2.40E-08 2.98E-08 4A 5.93E-07 7.36E-07 4A 4.92E-04 6.11E-04 4A 2.61E-03 3.24E-03
SHU Zone 5 to 12 = 8.18E+00 4.25E-02 5A 9.45E-03 7.99E-04 5A 5.88E-04 4.97E-05 5A 2.32E-10 1.96E-11 5A 2.12E-06 1.79E-07 5A 7.45E-05 6.29E-06 5A 4.89E-03 4.14E-04 5A 1.89E-02 1.60E-03
SHU Zone 6 to 12 = 1.18E+00 6.11E-03 6A 5.32E-03 6.47E-05 6A 2.73E-04 3.32E-06 6A 2.59E-10 3.15E-12 6A 1.74E-06 2.11E-08 6A 6.95E-05 8.44E-07 6A 3.06E-03 3.71E-05 6A 7.13E-03 8.66E-05
SHU Zone 7 to 12 = 5.81E+01 3.02E-01 7A 3.63E-02 2.18E-02 7A 7.68E-03 4.61E-03 7A 1.20E-06 7.19E-07 7A 9.32E-04 5.60E-04 7A 7.63E-03 4.58E-03 7A 3.99E-02 2.40E-02 7A 2.56E-02 1.54E-02
SHU Zone 8 to 12 = 1.12E+02 5.80E-01 8A 1.69E-03 1.95E-03 8A 5.27E-04 6.08E-04 8A 5.12E-07 5.90E-07 8A 3.14E-04 3.62E-04 8A 2.11E-03 2.44E-03 8A 8.16E-03 9.42E-03 8A 3.25E-03 3.75E-03
SHU Zone 9 to 12 = 1.52E+02 7.89E-01 9A 3.83E-08 6.01E-08 9A 6.26E-09 9.82E-09 9A 1.22E-11 1.92E-11 9A 1.81E-08 2.84E-08 9A 2.13E-07 3.34E-07 9A 1.25E-06 1.96E-06 9A 5.54E-07 8.70E-07
SHU Zone 10 to 12 = 1.79E+02 9.31E-01 10A 2.81E-16 5.21E-16 10A 2.43E-17 4.50E-17 10A 3.97E-21 7.36E-21 10A 1.39E-16 2.58E-16 10A 3.89E-15 7.20E-15 10A 4.98E-14 9.23E-14 10A 2.96E-14 5.49E-14
SHU Zone 11 to 12 = 2.63E+02 1.37E+00 11A 2.42E-26 6.59E-26 11A -1.77E-26 -4.81E-26 11A 9.34E-32 2.54E-31 11A 5.01E-26 1.36E-25 11A 3.87E-24 1.05E-23 11A 1.39E-22 3.78E-22 11A 1.15E-22 3.12E-22
MHU Zone 1 to 12 = 5.17E+04 2.69E+02 1B 1.05E-09 5.62E-07 1B 8.47E-11 4.53E-08 1B -7.61E-26 -4.07E-23 1B 2.20E-26 1.18E-23 1B 2.57E-24 1.37E-21 1B 1.35E-06 7.21E-04 1B 9.45E-06 5.05E-03
MHU Zone 2 to 12 = 5.21E+04 2.71E+02 2B 1.45E-09 7.81E-07 2B 2.00E-10 1.08E-07 2B 1.21E-17 6.52E-15 2B 8.44E-17 4.55E-14 2B 4.73E-15 2.55E-12 2B 8.02E-07 4.32E-04 2B 5.43E-06 2.93E-03
MHU Zone 3 to 12 = 2.82E+04 1.47E+02 3B 1.18E-04 3.44E-02 3B 6.64E-06 1.94E-03 3B 3.06E-12 8.93E-10 3B 1.52E-10 4.44E-08 3B 3.20E-09 9.35E-07 3B 8.51E-06 2.48E-03 3B 4.59E-05 1.34E-02
MHU Zone 4 to 12 = 2.17E+04 1.13E+02 4B 1.62E-02 3.64E+00 4B 9.02E-04 2.03E-01 4B 8.94E-11 2.01E-08 4B 5.85E-08 1.31E-05 4B 8.50E-07 1.91E-04 4B 6.75E-04 1.52E-01 4B 3.48E-03 7.82E-01
MHU Zone 5 to 12 = 1.29E+03 6.71E+00 5B 5.40E-02 7.20E-01 5B 2.98E-03 3.98E-02 5B 1.98E-09 2.65E-08 5B 7.43E-06 9.92E-05 5B 1.74E-04 2.33E-03 5B 1.03E-02 1.37E-01 5B 4.14E-02 5.53E-01
MHU Zone 6 to 12 = 3.45E+02 1.79E+00 6B 2.84E-02 1.01E-01 6B 1.34E-03 4.76E-03 6B 1.82E-09 6.51E-09 6B 6.20E-06 2.21E-05 6B 1.78E-04 6.34E-04 6B 7.13E-03 2.54E-02 6B 1.84E-02 6.58E-02
MHU Zone 7 to 12 = 1.62E+04 8.41E+01 7B 1.90E-01 3.18E+01 7B 3.53E-02 5.92E+00 7B 7.76E-06 1.30E-03 7B 3.72E-03 6.23E-01 7B 2.37E-02 3.97E+00 7B 9.31E-02 1.56E+01 7B 5.64E-02 9.45E+00
MHU Zone 8 to 12 = 4.79E+04 2.49E+02 8B 5.58E-03 2.76E+00 8B 1.65E-03 8.16E-01 8B 2.05E-06 1.02E-03 8B 9.32E-04 4.61E-01 8B 5.61E-03 2.77E+00 8B 1.94E-02 9.58E+00 8B 7.29E-03 3.60E+00
MHU Zone 9 to 12 = 4.56E+04 2.37E+02 9B 1.24E-07 5.85E-05 9B 1.93E-08 9.10E-06 9B 5.15E-11 2.43E-08 9B 5.53E-08 2.61E-05 9B 5.42E-07 2.55E-04 9B 2.65E-06 1.25E-03 9B 1.08E-06 5.09E-04
MHU Zone 10 to 12 = 3.54E+04 1.84E+02 10B 9.03E-16 3.31E-13 10B 1.06E-16 3.87E-14 10B 1.64E-20 5.99E-18 10B 7.85E-16 2.88E-13 10B 1.84E-14 6.75E-12 10B 1.95E-13 7.16E-11 10B 1.08E-13 3.95E-11
MHU Zone 11 to 12 = 2.93E+04 1.52E+02 11B 1.80E-24 5.46E-22 11B 4.20E-25 1.27E-22 11B 1.18E-29 3.57E-27 11B 2.58E-25 7.81E-23 11B 1.67E-23 5.06E-21 11B 4.94E-22 1.50E-19 11B 3.84E-22 1.16E-19
DHU Zone 1 to 12 = 4.27E+04 2.22E+02 1C 4.18E-10 1.85E-07 1C 3.76E-11 1.66E-08 1C 7.53E-26 3.32E-23 1C 2.37E-26 1.05E-23 1C 2.67E-24 1.18E-21 1C 5.14E-07 2.27E-04 1C 3.59E-06 1.59E-03
DHU Zone 2 to 12 = 4.06E+04 2.11E+02 2C 6.87E-10 2.88E-07 2C 4.69E-11 1.97E-08 2C 3.42E-18 1.44E-15 2C 8.70E-17 3.65E-14 2C 4.27E-15 1.79E-12 2C 3.15E-07 1.32E-04 2C 2.14E-06 9.00E-04
DHU Zone 3 to 12 = 2.07E+04 1.08E+02 3C 8.83E-05 1.89E-02 3C 6.76E-06 1.45E-03 3C -2.90E-12 -6.20E-10 3C 1.68E-10 3.58E-08 3C 3.30E-09 7.06E-07 3C 8.03E-06 1.72E-03 3C 4.59E-05 9.82E-03
DHU Zone 4 to 12 = 1.58E+04 8.19E+01 4C 1.18E-02 1.92E+00 4C 1.04E-03 1.69E-01 4C 2.38E-10 3.88E-08 4C 6.37E-08 1.04E-05 4C 8.84E-07 1.44E-04 4C 6.91E-04 1.13E-01 4C 4.08E-03 6.65E-01
DHU Zone 5 to 12 = 8.41E+02 4.37E+00 5C 2.80E-02 2.44E-01 5C 3.56E-03 3.09E-02 5C 2.11E-09 1.83E-08 5C 8.60E-06 7.47E-05 5C 2.08E-04 1.81E-03 5C 1.25E-02 1.08E-01 5C 5.66E-02 4.92E-01
DHU Zone 6 to 12 = 1.73E+02 9.01E-01 6C 1.65E-02 2.96E-02 6C 2.82E-03 5.06E-03 6C 2.81E-09 5.03E-09 6C 1.37E-05 2.46E-05 6C 3.86E-04 6.93E-04 6C 1.50E-02 2.69E-02 6C 4.97E-02 8.91E-02
DHU Zone 7 to 12 = 1.06E+04 5.49E+01 7C 1.41E-01 1.54E+01 7C 4.26E-02 4.64E+00 7C 6.98E-06 7.62E-04 7C 3.56E-03 3.89E-01 7C 2.31E-02 2.52E+00 7C 9.16E-02 1.00E+01 7C 6.21E-02 6.78E+00
DHU Zone 8 to 12 = 3.34E+04 1.74E+02 8C 4.14E-03 1.43E+00 8C 2.05E-03 7.08E-01 8C 1.81E-06 6.26E-04 8C 8.74E-04 3.02E-01 8C 5.35E-03 1.85E+00 8C 1.87E-02 6.46E+00 8C 7.17E-03 2.48E+00
DHU Zone 9 to 12 = 3.22E+04 1.67E+02 9C 9.92E-08 3.30E-05 9C 2.30E-08 7.63E-06 9C 5.10E-11 1.69E-08 9C 5.69E-08 1.89E-05 9C 5.66E-07 1.88E-04 9C 2.79E-06 9.27E-04 9C 1.14E-06 3.80E-04
DHU Zone 10 to 12 = 2.57E+04 1.34E+02 10C 1.15E-15 3.07E-13 10C 1.95E-16 5.19E-14 10C 2.59E-20 6.88E-18 10C 8.63E-16 2.29E-13 10C 2.04E-14 5.43E-12 10C 2.18E-13 5.79E-11 10C 1.20E-13 3.20E-11
DHU Zone 11 to 12 = 2.27E+04 1.18E+02 11C -2.42E-25 -5.68E-23 11C 1.14E-26 2.67E-24 11C 1.96E-30 4.61E-28 11C 3.37E-25 7.91E-23 11C 2.17E-23 5.09E-21 11C 6.36E-22 1.49E-19 11C 4.94E-22 1.16E-19

total mass discharge into the river adjacent to Site 5.81E+01 kg/yr 1.25E+01 kg/yr 3.70E-03 kg/yr 1.78E+00 kg/yr 1.11E+01 kg/yr 4.22E+01 kg/yr 2.50E+01 kg/yr
Percent Capture by GMCS 93 % 86 % 39 % 31 % 29 % 45 % 81 %

Notes:
1.  Negative numbers are an artifact of modeling.

GMCS ON

Simulation time 2020

APPENDIX 6.1c
Calculation of Mass Flux - Sauget Area 1 Source Zone
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CB 14DCB 24D PCE TCE DCE VC
Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.29E+02 3.27E+00 1A 1.92E-09 1.25E-08 1A 2.38E-10 1.55E-09 1A -1.69E-27 -1.10E-26 1A 1.98E-27 1.29E-26 1A 3.21E-25 2.09E-24 1A 5.45E-06 3.54E-05 1A 3.84E-05 2.50E-04
SHU Zone 2 to 12 = 4.68E+02 2.43E+00 2A 2.19E-09 1.06E-08 2A 4.36E-10 2.11E-09 2A 1.14E-17 5.52E-17 2A 7.28E-18 3.52E-17 2A 8.00E-16 3.87E-15 2A 3.39E-06 1.64E-05 2A 2.31E-05 1.12E-04
SHU Zone 3 to 12 = 1.48E+02 7.68E-01 3A 3.86E-06 5.89E-06 3A 2.72E-07 4.16E-07 3A 4.55E-13 6.96E-13 3A 4.78E-12 7.29E-12 3A 2.64E-10 4.03E-10 3A 5.95E-06 9.08E-06 3A 3.79E-05 5.78E-05
SHU Zone 4 to 12 = 1.26E+02 6.54E-01 4A 8.41E-04 1.09E-03 4A 5.56E-05 7.24E-05 4A -1.32E-11 -1.72E-11 4A 3.61E-09 4.70E-09 4A 9.95E-08 1.29E-07 4A 1.31E-04 1.71E-04 4A 7.27E-04 9.45E-04
SHU Zone 5 to 12 = 1.38E+02 7.15E-01 5A 3.96E-02 5.63E-02 5A 3.07E-03 4.38E-03 5A -1.74E-10 -2.47E-10 5A 1.49E-06 2.12E-06 5A 2.27E-05 3.23E-05 5A 3.42E-03 4.87E-03 5A 1.73E-02 2.47E-02
SHU Zone 6 to 12 = 1.45E+02 7.52E-01 6A 3.27E-01 4.89E-01 6A 3.28E-02 4.90E-02 6A 3.59E-07 5.37E-07 6A 2.94E-04 4.39E-04 6A 2.54E-03 3.80E-03 6A 2.91E-02 4.35E-02 6A 7.95E-02 1.19E-01
SHU Zone 7 to 12 = 1.02E+02 5.28E-01 7A 4.32E-02 4.53E-02 7A 8.98E-03 9.44E-03 7A 1.69E-06 1.77E-06 7A 1.14E-03 1.20E-03 7A 8.62E-03 9.05E-03 7A 4.11E-02 4.32E-02 7A 2.52E-02 2.65E-02
SHU Zone 8 to 12 = 1.04E+02 5.41E-01 8A 5.22E-04 5.61E-04 8A 1.57E-04 1.69E-04 8A 2.11E-07 2.27E-07 8A 1.30E-04 1.40E-04 8A 8.84E-04 9.51E-04 8A 3.44E-03 3.70E-03 8A 1.35E-03 1.45E-03
SHU Zone 9 to 12 = 1.46E+02 7.57E-01 9A 1.09E-08 1.65E-08 9A 1.68E-09 2.53E-09 9A 3.52E-12 5.31E-12 9A 5.22E-09 7.87E-09 9A 6.54E-08 9.85E-08 9A 4.01E-07 6.04E-07 9A 1.81E-07 2.73E-07
SHU Zone 10 to 12 = 1.75E+02 9.10E-01 10A 7.39E-17 1.34E-16 10A 7.01E-18 1.27E-17 10A 3.18E-20 5.76E-20 10A 4.36E-17 7.89E-17 10A 1.30E-15 2.35E-15 10A 1.76E-14 3.18E-14 10A 1.07E-14 1.93E-14
SHU Zone 11 to 12 = 2.59E+02 1.35E+00 11A 4.65E-26 1.25E-25 11A 3.28E-27 8.79E-27 11A -3.24E-28 -8.69E-28 11A 1.81E-26 4.86E-26 11A 1.59E-24 4.26E-24 11A 6.28E-23 1.68E-22 11A 5.32E-23 1.43E-22
MHU Zone 1 to 12 = 5.08E+04 2.64E+02 1B 1.41E-09 7.42E-07 1B 1.32E-10 6.91E-08 1B 1.03E-26 5.42E-24 1B 1.74E-27 9.14E-25 1B 2.48E-25 1.30E-22 1B 1.37E-06 7.20E-04 1B 9.63E-06 5.06E-03
MHU Zone 2 to 12 = 4.98E+04 2.59E+02 2B 1.50E-09 7.73E-07 2B 2.30E-10 1.19E-07 2B -4.89E-17 -2.52E-14 2B 4.45E-18 2.29E-15 2B 3.49E-16 1.80E-13 2B 8.68E-07 4.47E-04 2B 5.90E-06 3.04E-03
MHU Zone 3 to 12 = 2.58E+04 1.34E+02 3B 1.12E-05 2.99E-03 3B 6.30E-07 1.68E-04 3B -1.91E-12 -5.08E-10 3B 7.42E-12 1.98E-09 3B 1.88E-10 5.01E-08 3B 1.56E-06 4.16E-04 3B 9.11E-06 2.43E-03
MHU Zone 4 to 12 = 2.27E+04 1.18E+02 4B 3.03E-03 7.11E-01 4B 1.71E-04 4.01E-02 4B 8.59E-11 2.02E-08 4B 9.14E-09 2.15E-06 4B 1.33E-07 3.12E-05 4B 1.34E-04 3.16E-02 4B 7.02E-04 1.65E-01
MHU Zone 5 to 12 = 2.54E+04 1.32E+02 5B 1.69E-01 4.43E+01 5B 1.15E-02 3.02E+00 5B 1.72E-08 4.51E-06 5B 5.03E-06 1.32E-03 5B 4.57E-05 1.20E-02 5B 5.59E-03 1.47E+00 5B 2.83E-02 7.44E+00
MHU Zone 6 to 12 = 3.37E+04 1.75E+02 6B 1.26E+00 4.41E+02 6B 1.13E-01 3.96E+01 6B 2.11E-06 7.37E-04 6B 8.80E-04 3.07E-01 6B 5.76E-03 2.01E+00 6B 5.10E-02 1.78E+01 6B 1.47E-01 5.13E+01
MHU Zone 7 to 12 = 2.74E+04 1.43E+02 7B 1.79E-01 5.06E+01 7B 3.34E-02 9.48E+00 7B 9.48E-06 2.69E-03 7B 3.82E-03 1.08E+00 7B 2.30E-02 6.51E+00 7B 8.43E-02 2.39E+01 7B 4.83E-02 1.37E+01
MHU Zone 8 to 12 = 4.47E+04 2.32E+02 8B 1.80E-03 8.33E-01 8B 5.08E-04 2.35E-01 8B 8.90E-07 4.12E-04 8B 4.06E-04 1.88E-01 8B 2.45E-03 1.13E+00 8B 8.46E-03 3.91E+00 8B 3.11E-03 1.44E+00
MHU Zone 9 to 12 = 4.38E+04 2.27E+02 9B 3.61E-08 1.63E-05 9B 5.09E-09 2.30E-06 9B 1.54E-11 6.96E-09 9B 1.63E-08 7.38E-06 9B 1.70E-07 7.68E-05 9B 8.63E-07 3.91E-04 9B 3.57E-07 1.62E-04
MHU Zone 10 to 12 = 3.46E+04 1.80E+02 10B 3.89E-16 1.39E-13 10B 3.64E-17 1.30E-14 10B -1.39E-19 -4.99E-17 10B 2.48E-16 8.87E-14 10B 6.18E-15 2.21E-12 10B 6.88E-14 2.46E-11 10B 3.87E-14 1.38E-11
MHU Zone 11 to 12 = 2.89E+04 1.50E+02 11B 1.86E-25 5.54E-23 11B 1.28E-26 3.82E-24 11B 2.58E-27 7.71E-25 11B 9.02E-26 2.69E-23 11B 6.54E-24 1.95E-21 11B 2.11E-22 6.31E-20 11B 1.69E-22 5.05E-20
DHU Zone 1 to 12 = 4.19E+04 2.18E+02 1C 6.06E-10 2.63E-07 1C 6.02E-11 2.61E-08 1C -1.04E-26 -4.49E-24 1C 1.77E-27 7.67E-25 1C 2.42E-25 1.05E-22 1C 5.23E-07 2.27E-04 1C 3.67E-06 1.59E-03
DHU Zone 2 to 12 = 3.88E+04 2.02E+02 2C 7.04E-10 2.82E-07 2C 1.07E-10 4.30E-08 2C 4.24E-17 1.70E-14 2C 4.12E-18 1.65E-15 2C 2.68E-16 1.08E-13 2C 3.38E-07 1.36E-04 2C 2.31E-06 9.26E-04
DHU Zone 3 to 12 = 1.89E+04 9.82E+01 3C 8.39E-06 1.64E-03 3C 6.94E-07 1.36E-04 3C 1.39E-12 2.71E-10 3C 8.09E-12 1.58E-09 3C 1.86E-10 3.62E-08 3C 1.12E-06 2.20E-04 3C 6.55E-06 1.28E-03
DHU Zone 4 to 12 = 1.64E+04 8.54E+01 4C 2.20E-03 3.75E-01 4C 1.96E-04 3.32E-02 4C 3.70E-12 6.29E-10 4C 9.85E-09 1.67E-06 4C 1.37E-07 2.32E-05 4C 1.33E-04 2.26E-02 4C 7.73E-04 1.31E-01
DHU Zone 5 to 12 = 1.71E+04 8.86E+01 5C 1.32E-01 2.32E+01 5C 1.30E-02 2.30E+00 5C 1.80E-09 3.18E-07 5C 5.43E-06 9.57E-04 5C 4.80E-05 8.46E-03 5C 5.79E-03 1.02E+00 5C 3.35E-02 5.90E+00
DHU Zone 6 to 12 = 2.20E+04 1.14E+02 6C 9.58E-01 2.18E+02 6C 1.29E-01 2.93E+01 6C 1.84E-06 4.18E-04 6C 8.50E-04 1.93E-01 6C 5.59E-03 1.27E+00 6C 5.05E-02 1.15E+01 6C 1.82E-01 4.13E+01
DHU Zone 7 to 12 = 1.77E+04 9.20E+01 7C 1.38E-01 2.53E+01 7C 3.99E-02 7.29E+00 7C 8.51E-06 1.56E-03 7C 3.64E-03 6.66E-01 7C 2.21E-02 4.05E+00 7C 8.20E-02 1.50E+01 7C 5.22E-02 9.56E+00
DHU Zone 8 to 12 = 3.13E+04 1.62E+02 8C 1.32E-03 4.27E-01 8C 6.29E-04 2.03E-01 8C 7.85E-07 2.53E-04 8C 3.82E-04 1.23E-01 8C 2.34E-03 7.57E-01 8C 8.19E-03 2.64E+00 8C 3.05E-03 9.86E-01
DHU Zone 9 to 12 = 3.09E+04 1.61E+02 9C 2.84E-08 9.08E-06 9C 6.02E-09 1.92E-06 9C 1.51E-11 4.83E-09 9C 1.69E-08 5.39E-06 9C 1.78E-07 5.69E-05 9C 9.14E-07 2.92E-04 9C 3.80E-07 1.21E-04
DHU Zone 10 to 12 = 2.51E+04 1.31E+02 10C 3.13E-16 8.12E-14 10C 3.75E-17 9.74E-15 10C 1.14E-19 2.96E-17 10C 2.73E-16 7.08E-14 10C 6.86E-15 1.78E-12 10C 7.69E-14 2.00E-11 10C 4.33E-14 1.12E-11
DHU Zone 11 to 12 = 2.24E+04 1.16E+02 11C 1.73E-25 4.00E-23 11C 1.51E-26 3.49E-24 11C -1.67E-27 -3.86E-25 11C 1.18E-25 2.72E-23 11C 8.47E-24 1.96E-21 11C 2.71E-22 6.28E-20 11C 2.17E-22 5.02E-20

total mass going into the kg/yr 8.05E+02 kg/yr 9.15E+01 kg/yr 6.07E-03 kg/yr 2.57E+00 kg/yr 1.58E+01 kg/yr 7.74E+01 kg/yr 1.32E+02 kg/y

GMCS OFF

Simulation time 2020

APPENDIX 6.1c
Calculation of Mass Flux - Sauget Area 1 Source Zone
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.45E+02 3.35E+00 1A 1.27E-14 8.50E-14 1A 5.78E-15 3.85E-14 1A 2.03E-31 1.35E-30 1A 4.15E-29 2.77E-28 1A 5.46E-27 3.64E-26 1A 2.25E-08 1.50E-07 1A 1.75E-07 1.17E-06
SHU Zone 2 to 12 = 4.92E+02 2.56E+00 2A 3.09E-11 1.57E-10 2A 9.03E-13 4.59E-12 2A 7.27E-22 3.70E-21 2A 5.32E-18 2.71E-17 2A 1.94E-16 9.86E-16 2A 1.20E-08 6.09E-08 2A 9.18E-08 4.67E-07
SHU Zone 3 to 12 = 1.63E+02 8.46E-01 3A 1.90E-05 3.20E-05 3A 1.12E-06 1.89E-06 3A 9.13E-15 1.54E-14 3A 2.48E-11 4.17E-11 3A 5.19E-10 8.74E-10 3A 1.86E-06 3.13E-06 3A 1.07E-05 1.81E-05
SHU Zone 4 to 12 = 1.21E+02 6.29E-01 4A 3.14E-03 3.93E-03 4A 1.93E-04 2.41E-04 4A 5.83E-12 7.29E-12 4A 1.11E-08 1.39E-08 4A 1.85E-07 2.32E-07 4A 2.19E-04 2.74E-04 4A 1.21E-03 1.51E-03
SHU Zone 5 to 12 = 8.23E+00 4.28E-02 5A 7.81E-03 6.64E-04 5A 4.59E-04 3.91E-05 5A 8.98E-11 7.64E-12 5A 5.51E-07 4.69E-08 5A 1.43E-05 1.22E-06 5A 2.59E-03 2.20E-04 5A 1.30E-02 1.11E-03
SHU Zone 6 to 12 = 1.18E+00 6.14E-03 6A 5.41E-03 6.60E-05 6A 2.58E-04 3.15E-06 6A 1.39E-10 1.70E-12 6A 6.65E-07 8.12E-09 6A 1.88E-05 2.29E-07 6A 2.51E-03 3.07E-05 6A 9.79E-03 1.20E-04
SHU Zone 7 to 12 = 5.85E+01 3.04E-01 7A 3.87E-02 2.34E-02 7A 8.11E-03 4.91E-03 7A 1.23E-06 7.41E-07 7A 8.26E-04 5.00E-04 7A 6.80E-03 4.11E-03 7A 3.64E-02 2.20E-02 7A 2.51E-02 1.52E-02
SHU Zone 8 to 12 = 1.12E+02 5.83E-01 8A 1.78E-03 2.07E-03 8A 5.82E-04 6.76E-04 8A 6.41E-07 7.44E-07 8A 2.92E-04 3.39E-04 8A 1.97E-03 2.29E-03 8A 7.70E-03 8.94E-03 8A 3.12E-03 3.63E-03
SHU Zone 9 to 12 = 1.53E+02 7.93E-01 9A 5.07E-08 8.00E-08 9A 9.79E-09 1.54E-08 9A 2.84E-11 4.48E-11 9A 1.97E-08 3.10E-08 9A 2.39E-07 3.77E-07 9A 1.47E-06 2.32E-06 9A 6.82E-07 1.07E-06
SHU Zone 10 to 12 = 1.80E+02 9.34E-01 10A 7.43E-16 1.38E-15 10A 9.88E-17 1.84E-16 10A 6.94E-20 1.29E-19 10A 2.94E-16 5.47E-16 10A 9.70E-15 1.80E-14 10A 1.51E-13 2.80E-13 10A 9.86E-14 1.83E-13
SHU Zone 11 to 12 = 2.64E+02 1.37E+00 11A 2.33E-24 6.35E-24 11A 2.51E-25 6.85E-25 11A 1.32E-29 3.61E-29 11A 1.02E-24 2.79E-24 11A 9.12E-23 2.49E-22 11A 3.66E-21 9.99E-21 11A 3.21E-21 8.76E-21
MHU Zone 1 to 12 = 5.21E+04 2.71E+02 1B 1.49E-14 8.01E-12 1B 5.38E-15 2.90E-12 1B -1.04E-30 -5.59E-28 1B 1.17E-28 6.30E-26 1B 8.66E-27 4.66E-24 1B 6.17E-09 3.32E-06 1B 4.80E-08 2.59E-05
MHU Zone 2 to 12 = 5.25E+04 2.73E+02 2B -2.94E-11 -1.59E-08 2B 2.37E-12 1.29E-09 2B 2.39E-21 1.30E-18 2B 1.26E-17 6.82E-15 2B 3.59E-16 1.95E-13 2B 3.76E-09 2.04E-06 2B 2.89E-08 1.57E-05
MHU Zone 3 to 12 = 2.84E+04 1.48E+02 3B 6.53E-05 1.92E-02 3B 3.52E-06 1.04E-03 3B 4.25E-14 1.25E-11 3B 7.73E-11 2.27E-08 3B 1.24E-09 3.65E-07 3B 3.39E-06 9.97E-04 3B 1.93E-05 5.69E-03
MHU Zone 4 to 12 = 2.19E+04 1.14E+02 4B 1.12E-02 2.54E+00 4B 6.23E-04 1.41E-01 4B 2.80E-11 6.32E-09 4B 3.59E-08 8.12E-06 4B 4.56E-07 1.03E-04 4B 4.21E-04 9.52E-02 4B 2.29E-03 5.18E-01
MHU Zone 5 to 12 = 1.30E+03 6.75E+00 5B 4.52E-02 6.07E-01 5B 2.41E-03 3.24E-02 5B 8.79E-10 1.18E-08 5B 2.98E-06 4.00E-05 5B 5.19E-05 6.98E-04 5B 5.91E-03 7.94E-02 5B 2.90E-02 3.90E-01
MHU Zone 6 to 12 = 3.47E+02 1.80E+00 6B 2.71E-02 9.70E-02 6B 1.21E-03 4.33E-03 6B 1.08E-09 3.86E-09 6B 3.15E-06 1.13E-05 6B 6.09E-05 2.18E-04 6B 5.37E-03 1.93E-02 6B 2.13E-02 7.62E-02
MHU Zone 7 to 12 = 1.63E+04 8.46E+01 7B 1.91E-01 3.22E+01 7B 3.53E-02 5.95E+00 7B 8.34E-06 1.40E-03 7B 3.23E-03 5.43E-01 7B 2.05E-02 3.45E+00 7B 8.07E-02 1.36E+01 7B 5.08E-02 8.55E+00
MHU Zone 8 to 12 = 4.81E+04 2.50E+02 8B 5.80E-03 2.88E+00 8B 1.77E-03 8.78E-01 8B 2.50E-06 1.24E-03 8B 8.53E-04 4.24E-01 8B 5.13E-03 2.55E+00 8B 1.78E-02 8.86E+00 8B 6.79E-03 3.38E+00
MHU Zone 9 to 12 = 4.58E+04 2.38E+02 9B 1.57E-07 7.44E-05 9B 2.75E-08 1.30E-05 9B 1.11E-10 5.27E-08 9B 5.66E-08 2.68E-05 9B 5.61E-07 2.65E-04 9B 2.78E-06 1.32E-03 9B 1.16E-06 5.47E-04
MHU Zone 10 to 12 = 3.56E+04 1.85E+02 10B 3.62E-15 1.33E-12 10B 4.29E-16 1.58E-13 10B 4.64E-19 1.70E-16 10B 1.26E-15 4.62E-13 10B 3.17E-14 1.17E-11 10B 3.60E-13 1.33E-10 10B 2.08E-13 7.63E-11
MHU Zone 11 to 12 = 2.94E+04 1.53E+02 11B 8.18E-24 2.49E-21 11B 7.85E-25 2.38E-22 11B 6.39E-29 1.94E-26 11B 3.17E-24 9.64E-22 11B 2.25E-22 6.84E-20 11B 6.83E-21 2.08E-18 11B 5.45E-21 1.66E-18
DHU Zone 1 to 12 = 4.30E+04 2.24E+02 1C 8.83E-15 3.93E-12 1C 3.57E-15 1.59E-12 1C 8.32E-31 3.70E-28 1C 1.39E-28 6.20E-26 1C 9.78E-27 4.35E-24 1C 3.33E-09 1.48E-06 1C 2.60E-08 1.16E-05
DHU Zone 2 to 12 = 4.09E+04 2.12E+02 2C 4.80E-11 2.03E-08 2C 2.03E-12 8.58E-10 2C 3.04E-21 1.29E-18 2C 1.51E-17 6.38E-15 2C 4.22E-16 1.79E-13 2C 3.36E-09 1.42E-06 2C 2.59E-08 1.10E-05
DHU Zone 3 to 12 = 2.08E+04 1.08E+02 3C 5.06E-05 1.09E-02 3C 4.09E-06 8.81E-04 3C 4.66E-14 1.00E-11 3C 8.73E-11 1.88E-08 3C 1.39E-09 2.99E-07 3C 3.69E-06 7.95E-04 3C 2.31E-05 4.97E-03
DHU Zone 4 to 12 = 1.59E+04 8.25E+01 4C 8.21E-03 1.35E+00 4C 7.20E-04 1.18E-01 4C 2.95E-11 4.84E-09 4C 3.96E-08 6.50E-06 4C 4.95E-07 8.12E-05 4C 4.48E-04 7.35E-02 4C 2.81E-03 4.60E-01
DHU Zone 5 to 12 = 8.47E+02 4.40E+00 5C 2.32E-02 2.03E-01 5C 2.84E-03 2.48E-02 5C 8.17E-10 7.16E-09 5C 3.52E-06 3.09E-05 5C 6.04E-05 5.29E-04 5C 7.07E-03 6.19E-02 5C 3.91E-02 3.42E-01
DHU Zone 6 to 12 = 1.74E+02 9.06E-01 6C 1.54E-02 2.77E-02 6C 2.56E-03 4.61E-03 6C 1.63E-09 2.93E-09 6C 6.79E-06 1.22E-05 6C 1.30E-04 2.34E-04 6C 1.12E-02 2.02E-02 6C 5.77E-02 1.04E-01
DHU Zone 7 to 12 = 1.06E+04 5.52E+01 7C 1.42E-01 1.56E+01 7C 4.21E-02 4.63E+00 7C 7.59E-06 8.33E-04 7C 3.09E-03 3.40E-01 7C 1.99E-02 2.19E+00 7C 7.93E-02 8.71E+00 7C 5.59E-02 6.13E+00
DHU Zone 8 to 12 = 3.36E+04 1.75E+02 8C 4.31E-03 1.50E+00 8C 2.18E-03 7.59E-01 8C 2.23E-06 7.75E-04 8C 8.01E-04 2.78E-01 8C 4.89E-03 1.70E+00 8C 1.72E-02 5.97E+00 8C 6.67E-03 2.32E+00
DHU Zone 9 to 12 = 3.23E+04 1.68E+02 9C 1.25E-07 4.18E-05 9C 3.27E-08 1.09E-05 9C 1.12E-10 3.73E-08 9C 5.84E-08 1.95E-05 9C 5.85E-07 1.96E-04 9C 2.92E-06 9.76E-04 9C 1.22E-06 4.07E-04
DHU Zone 10 to 12 = 2.58E+04 1.34E+02 10C 2.81E-15 7.50E-13 10C 4.93E-16 1.31E-13 10C 5.05E-19 1.35E-16 10C 1.39E-15 3.71E-13 10C 3.53E-14 9.40E-12 10C 4.02E-13 1.07E-10 10C 2.31E-13 6.16E-11
DHU Zone 11 to 12 = 2.28E+04 1.18E+02 11C 7.45E-24 1.75E-21 11C 1.02E-24 2.41E-22 11C 8.39E-29 1.98E-26 11C 4.08E-24 9.60E-22 11C 2.87E-22 6.75E-20 11C 8.57E-21 2.02E-18 11C 6.80E-21 1.60E-18

total mass discharge into the river adjacent to Site 5.71E+01 kg/yr 1.25E+01 kg/yr 4.26E-03 kg/yr 1.59E+00 kg/yr 9.89E+00 kg/yr 3.75E+01 kg/yr 2.23E+01 kg/yr
Percent Capture by GMCS 92 % 85 % 32 % 29 % 27 % 43 % 80 %

Notes:
1.  Negative numbers are an artifact of modeling.

GMCS ON

Simulation time 2030

APPENDIX 6.1d
Calculation of Mass Flux - Sauget Area 1 Source Zone
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CB 14DCB 24D PCE TCE DCE VC
Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.33E+02 3.29E+00 1A 1.87E-14 1.22E-13 1A 7.73E-15 5.06E-14 1A -1.11E-27 -7.26E-27 1A 9.95E-31 6.51E-30 1A 2.64E-28 1.73E-27 1A 2.34E-08 1.53E-07 1A 1.83E-07 1.19E-06
SHU Zone 2 to 12 = 4.71E+02 2.45E+00 2A 4.78E-13 2.33E-12 2A 5.49E-14 2.67E-13 2A -4.41E-21 -2.15E-20 2A 1.63E-19 7.93E-19 2A 6.63E-18 3.23E-17 2A 1.30E-08 6.32E-08 2A 9.98E-08 4.86E-07
SHU Zone 3 to 12 = 1.49E+02 7.72E-01 3A 1.19E-06 1.83E-06 3A 6.91E-08 1.06E-07 3A 1.48E-15 2.27E-15 3A 1.06E-12 1.63E-12 3A 2.43E-11 3.73E-11 3A 1.57E-07 2.41E-07 3A 9.53E-07 1.46E-06
SHU Zone 4 to 12 = 1.27E+02 6.57E-01 4A 4.88E-04 6.38E-04 4A 3.00E-05 3.93E-05 4A 9.07E-13 1.19E-12 4A 1.69E-09 2.21E-09 4A 2.82E-08 3.69E-08 4A 3.64E-05 4.76E-05 4A 2.04E-04 2.66E-04
SHU Zone 5 to 12 = 1.38E+02 7.19E-01 5A 3.03E-02 4.33E-02 5A 2.30E-03 3.30E-03 5A 7.97E-10 1.14E-09 5A 9.54E-07 1.36E-06 5A 1.16E-05 1.66E-05 5A 1.99E-03 2.84E-03 5A 1.06E-02 1.51E-02
SHU Zone 6 to 12 = 1.45E+02 7.56E-01 6A 2.96E-01 4.44E-01 6A 2.96E-02 4.44E-02 6A 3.36E-07 5.06E-07 6A 2.39E-04 3.59E-04 6A 1.99E-03 2.99E-03 6A 2.32E-02 3.49E-02 6A 6.94E-02 1.04E-01
SHU Zone 7 to 12 = 1.02E+02 5.30E-01 7A 4.38E-02 4.62E-02 7A 9.17E-03 9.67E-03 7A 1.81E-06 1.91E-06 7A 1.02E-03 1.07E-03 7A 7.68E-03 8.11E-03 7A 3.72E-02 3.93E-02 7A 2.38E-02 2.51E-02
SHU Zone 8 to 12 = 1.05E+02 5.43E-01 8A 5.51E-04 5.95E-04 8A 1.77E-04 1.91E-04 8A 2.61E-07 2.82E-07 8A 1.21E-04 1.31E-04 8A 8.23E-04 8.89E-04 8A 3.23E-03 3.49E-03 8A 1.29E-03 1.39E-03
SHU Zone 9 to 12 = 1.46E+02 7.60E-01 9A 1.46E-08 2.20E-08 9A 2.65E-09 4.01E-09 9A 7.68E-12 1.16E-11 9A 5.57E-09 8.42E-09 9A 7.18E-08 1.09E-07 9A 4.63E-07 7.00E-07 9A 2.17E-07 3.28E-07
SHU Zone 10 to 12 = 1.76E+02 9.13E-01 10A 2.29E-16 4.16E-16 10A 2.94E-17 5.33E-17 10A 2.02E-20 3.67E-20 10A 8.92E-17 1.62E-16 10A 3.11E-15 5.65E-15 10A 5.07E-14 9.21E-14 10A 3.36E-14 6.11E-14
SHU Zone 11 to 12 = 2.60E+02 1.35E+00 11A 7.54E-25 2.03E-24 11A 7.75E-26 2.08E-25 11A -7.25E-29 -1.95E-28 11A 3.32E-25 8.91E-25 11A 3.16E-23 8.48E-23 11A 1.34E-21 3.60E-21 11A 1.19E-21 3.20E-21
MHU Zone 1 to 12 = 5.12E+04 2.66E+02 1B 1.92E-14 1.01E-11 1B 6.23E-15 3.29E-12 1B 4.98E-27 2.63E-24 1B 2.72E-30 1.44E-27 1B 2.68E-28 1.42E-25 1B 6.37E-09 3.37E-06 1B 4.96E-08 2.62E-05
MHU Zone 2 to 12 = 5.01E+04 2.60E+02 2B 2.37E-12 1.23E-09 2B 6.56E-14 3.39E-11 2B -8.50E-21 -4.40E-18 2B 3.92E-19 2.03E-16 2B 1.23E-17 6.39E-15 2B 4.03E-09 2.09E-06 2B 3.10E-08 1.60E-05
MHU Zone 3 to 12 = 2.59E+04 1.35E+02 3B 4.43E-06 1.19E-03 3B 2.29E-07 6.15E-05 3B -2.91E-15 -7.81E-13 3B 3.48E-12 9.33E-10 3B 6.05E-11 1.62E-08 3B 2.58E-07 6.91E-05 3B 1.50E-06 4.02E-04
MHU Zone 4 to 12 = 2.29E+04 1.19E+02 4B 1.87E-03 4.41E-01 4B 1.03E-04 2.43E-02 4B 5.29E-12 1.25E-09 4B 5.77E-09 1.36E-06 4B 7.26E-08 1.72E-05 4B 7.22E-05 1.70E-02 4B 3.99E-04 9.42E-02
MHU Zone 5 to 12 = 2.56E+04 1.33E+02 5B 1.31E-01 3.45E+01 5B 8.81E-03 2.33E+00 5B 4.68E-09 1.24E-06 5B 3.67E-06 9.70E-04 5B 3.20E-05 8.46E-03 5B 4.04E-03 1.07E+00 5B 2.12E-02 5.61E+00
MHU Zone 6 to 12 = 3.39E+04 1.76E+02 6B 1.13E+00 3.95E+02 6B 1.01E-01 3.53E+01 6B 1.74E-06 6.11E-04 6B 7.27E-04 2.55E-01 6B 4.68E-03 1.64E+00 6B 4.18E-02 1.46E+01 6B 1.25E-01 4.39E+01
MHU Zone 7 to 12 = 2.76E+04 1.43E+02 7B 1.75E-01 5.00E+01 7B 3.31E-02 9.42E+00 7B 9.87E-06 2.81E-03 7B 3.34E-03 9.51E-01 7B 1.99E-02 5.68E+00 7B 7.33E-02 2.09E+01 7B 4.29E-02 1.22E+01
MHU Zone 8 to 12 = 4.49E+04 2.33E+02 8B 1.88E-03 8.71E-01 8B 5.60E-04 2.60E-01 8B 1.07E-06 4.96E-04 8B 3.71E-04 1.72E-01 8B 2.23E-03 1.04E+00 8B 7.75E-03 3.60E+00 8B 2.88E-03 1.34E+00
MHU Zone 9 to 12 = 4.39E+04 2.28E+02 9B 4.63E-08 2.10E-05 9B 7.63E-09 3.47E-06 9B 3.09E-11 1.40E-08 9B 1.64E-08 7.45E-06 9B 1.72E-07 7.82E-05 9B 8.89E-07 4.04E-04 9B 3.74E-07 1.70E-04
MHU Zone 10 to 12 = 3.47E+04 1.80E+02 10B 1.13E-15 4.07E-13 10B 1.29E-16 4.65E-14 10B 1.32E-19 4.73E-17 10B 3.86E-16 1.39E-13 10B 1.03E-14 3.70E-12 10B 1.23E-13 4.40E-11 10B 7.16E-14 2.57E-11
MHU Zone 11 to 12 = 2.90E+04 1.51E+02 11B 2.69E-24 8.06E-22 11B 2.47E-25 7.41E-23 11B 3.66E-28 1.10E-25 11B 1.04E-24 3.11E-22 11B 7.85E-23 2.35E-20 11B 2.52E-21 7.53E-19 11B 2.04E-21 6.10E-19
DHU Zone 1 to 12 = 4.22E+04 2.19E+02 1C 1.08E-14 4.70E-12 1C 3.84E-15 1.68E-12 1C -4.00E-27 -1.75E-24 1C 3.24E-30 1.41E-27 1C 2.81E-28 1.23E-25 1C 3.41E-09 1.49E-06 1C 2.67E-08 1.16E-05
DHU Zone 2 to 12 = 3.91E+04 2.03E+02 2C 1.54E-12 6.24E-10 2C 1.46E-13 5.91E-11 2C 6.40E-21 2.58E-18 2C 4.72E-19 1.91E-16 2C 1.46E-17 5.89E-15 2C 3.55E-09 1.43E-06 2C 2.75E-08 1.11E-05
DHU Zone 3 to 12 = 1.90E+04 9.88E+01 3C 3.38E-06 6.64E-04 3C 2.66E-07 5.23E-05 3C 3.75E-15 7.37E-13 3C 3.94E-12 7.74E-10 3C 6.81E-11 1.34E-08 3C 2.83E-07 5.55E-05 3C 1.77E-06 3.48E-04
DHU Zone 4 to 12 = 1.65E+04 8.59E+01 4C 1.38E-03 2.36E-01 4C 1.18E-04 2.02E-02 4C 5.19E-12 8.86E-10 4C 6.29E-09 1.08E-06 4C 7.85E-08 1.34E-05 4C 7.70E-05 1.32E-02 4C 4.80E-04 8.21E-02
DHU Zone 5 to 12 = 1.71E+04 8.91E+01 5C 1.02E-01 1.82E+01 5C 9.98E-03 1.77E+00 5C 4.87E-09 8.62E-07 5C 3.96E-06 7.01E-04 5C 3.41E-05 6.05E-03 5C 4.26E-03 7.54E-01 5C 2.56E-02 4.54E+00
DHU Zone 6 to 12 = 2.21E+04 1.15E+02 6C 8.57E-01 1.96E+02 6C 1.14E-01 2.61E+01 6C 1.62E-06 3.70E-04 6C 7.02E-04 1.60E-01 6C 4.55E-03 1.04E+00 6C 4.14E-02 9.44E+00 6C 1.55E-01 3.53E+01
DHU Zone 7 to 12 = 1.78E+04 9.24E+01 7C 1.37E-01 2.51E+01 7C 3.93E-02 7.22E+00 7C 8.98E-06 1.65E-03 7C 3.18E-03 5.84E-01 7C 1.92E-02 3.53E+00 7C 7.11E-02 1.31E+01 7C 4.63E-02 8.50E+00
DHU Zone 8 to 12 = 3.14E+04 1.63E+02 8C 1.38E-03 4.47E-01 8C 6.91E-04 2.24E-01 8C 9.54E-07 3.09E-04 8C 3.49E-04 1.13E-01 8C 2.13E-03 6.92E-01 8C 7.49E-03 2.43E+00 8C 2.82E-03 9.15E-01
DHU Zone 9 to 12 = 3.10E+04 1.61E+02 9C 3.66E-08 1.17E-05 9C 9.04E-09 2.90E-06 9C 3.12E-11 1.00E-08 9C 1.70E-08 5.45E-06 9C 1.81E-07 5.79E-05 9C 9.40E-07 3.01E-04 9C 3.96E-07 1.27E-04
DHU Zone 10 to 12 = 2.52E+04 1.31E+02 10C 8.71E-16 2.27E-13 10C 1.49E-16 3.87E-14 10C 1.43E-19 3.74E-17 10C 4.27E-16 1.11E-13 10C 1.15E-14 2.99E-12 10C 1.37E-13 3.56E-11 10C 7.99E-14 2.08E-11
DHU Zone 11 to 12 = 2.25E+04 1.17E+02 11C 2.42E-24 5.61E-22 11C 3.19E-25 7.40E-23 11C -2.40E-28 -5.57E-26 11C 1.33E-24 3.09E-22 11C 1.00E-22 2.32E-20 11C 3.16E-21 7.32E-19 11C 2.54E-21 5.90E-19

total mass going into the kg/yr 7.20E+02 kg/yr 8.27E+01 kg/yr 6.25E-03 kg/yr 2.24E+00 kg/yr 1.36E+01 kg/yr 6.60E+01 kg/yr 1.13E+02 kg/y

GMCS OFF

Simulation time 2030

APPENDIX 6.1d
Calculation of Mass Flux - Sauget Area 1 Source Zone
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G-2935
Date Issued: 24-Mar-08
Page 10 of 11

CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.46E+02 3.35E+00 1A 9.30E-19 6.21E-18 1A 1.06E-18 7.09E-18 1A -1.03E-32 -6.87E-32 1A 3.19E-29 2.13E-28 1A 2.81E-27 1.88E-26 1A 5.78E-10 3.86E-09 1A 4.89E-09 3.26E-08
SHU Zone 2 to 12 = 4.93E+02 2.56E+00 2A -6.95E-12 -3.54E-11 2A 6.89E-13 3.51E-12 2A -2.80E-23 -1.43E-22 2A 4.71E-18 2.40E-17 2A 1.64E-16 8.34E-16 2A 6.89E-10 3.51E-09 2A 5.74E-09 2.92E-08
SHU Zone 3 to 12 = 1.63E+02 8.47E-01 3A 1.65E-05 2.78E-05 3A 9.80E-07 1.65E-06 3A 7.10E-15 1.20E-14 3A 2.20E-11 3.71E-11 3A 4.62E-10 7.78E-10 3A 1.58E-06 2.66E-06 3A 9.21E-06 1.55E-05
SHU Zone 4 to 12 = 1.21E+02 6.29E-01 4A 2.75E-03 3.44E-03 4A 1.70E-04 2.12E-04 4A 4.96E-12 6.21E-12 4A 9.69E-09 1.21E-08 4A 1.65E-07 2.06E-07 4A 1.89E-04 2.37E-04 4A 1.05E-03 1.31E-03
SHU Zone 5 to 12 = 8.23E+00 4.28E-02 5A 6.93E-03 5.90E-04 5A 4.07E-04 3.46E-05 5A 7.42E-11 6.32E-12 5A 4.93E-07 4.19E-08 5A 1.22E-05 1.03E-06 5A 2.12E-03 1.81E-04 5A 1.11E-02 9.41E-04
SHU Zone 6 to 12 = 1.18E+00 6.14E-03 6A 4.81E-03 5.88E-05 6A 2.30E-04 2.80E-06 6A 1.16E-10 1.42E-12 6A 5.91E-07 7.21E-09 6A 1.57E-05 1.91E-07 6A 2.09E-03 2.56E-05 6A 9.06E-03 1.11E-04
SHU Zone 7 to 12 = 5.85E+01 3.04E-01 7A 3.38E-02 2.04E-02 7A 7.16E-03 4.33E-03 7A 1.04E-06 6.28E-07 7A 7.04E-04 4.26E-04 7A 5.90E-03 3.57E-03 7A 3.18E-02 1.93E-02 7A 2.20E-02 1.33E-02
SHU Zone 8 to 12 = 1.12E+02 5.83E-01 8A 1.56E-03 1.81E-03 8A 5.14E-04 5.97E-04 8A 5.44E-07 6.32E-07 8A 2.47E-04 2.86E-04 8A 1.68E-03 1.96E-03 8A 6.58E-03 7.64E-03 8A 2.69E-03 3.12E-03
SHU Zone 9 to 12 = 1.53E+02 7.93E-01 9A 4.58E-08 7.22E-08 9A 8.92E-09 1.41E-08 9A 2.46E-11 3.88E-11 9A 1.68E-08 2.64E-08 9A 2.09E-07 3.30E-07 9A 1.31E-06 2.06E-06 9A 6.08E-07 9.59E-07
SHU Zone 10 to 12 = 1.80E+02 9.35E-01 10A 6.66E-16 1.24E-15 10A 8.94E-17 1.66E-16 10A 6.62E-20 1.23E-19 10A 2.76E-16 5.13E-16 10A 8.98E-15 1.67E-14 10A 1.38E-13 2.57E-13 10A 9.04E-14 1.68E-13
SHU Zone 11 to 12 = 2.64E+02 1.37E+00 11A 2.31E-24 6.31E-24 11A 2.62E-25 7.16E-25 11A 2.25E-29 6.14E-29 11A 9.15E-25 2.50E-24 11A 8.29E-23 2.26E-22 11A 3.48E-21 9.50E-21 11A 3.12E-21 8.51E-21
MHU Zone 1 to 12 = 5.21E+04 2.71E+02 1B 6.09E-19 3.28E-16 1B 6.11E-19 3.29E-16 1B 1.31E-31 7.05E-29 1B 9.39E-29 5.06E-26 1B 6.24E-27 3.36E-24 1B 1.76E-10 9.50E-08 1B 1.49E-09 8.03E-07
MHU Zone 2 to 12 = 5.25E+04 2.73E+02 2B 1.05E-10 5.69E-08 2B 2.09E-12 1.13E-09 2B 5.62E-21 3.05E-18 2B 1.14E-17 6.16E-15 2B 3.16E-16 1.71E-13 2B 2.63E-10 1.43E-07 2B 2.19E-09 1.19E-06
MHU Zone 3 to 12 = 2.84E+04 1.48E+02 3B 5.72E-05 1.68E-02 3B 3.08E-06 9.07E-04 3B 3.78E-14 1.11E-11 3B 6.73E-11 1.98E-08 3B 1.11E-09 3.25E-07 3B 2.89E-06 8.49E-04 3B 1.65E-05 4.86E-03
MHU Zone 4 to 12 = 2.19E+04 1.14E+02 4B 9.80E-03 2.22E+00 4B 5.45E-04 1.23E-01 4B 2.11E-11 4.76E-09 4B 3.05E-08 6.90E-06 4B 4.00E-07 9.05E-05 4B 3.56E-04 8.06E-02 4B 1.94E-03 4.39E-01
MHU Zone 5 to 12 = 1.30E+03 6.76E+00 5B 4.00E-02 5.37E-01 5B 2.14E-03 2.87E-02 5B 7.30E-10 9.81E-09 5B 2.65E-06 3.56E-05 5B 4.57E-05 6.14E-04 5B 5.06E-03 6.80E-02 5B 2.53E-02 3.41E-01
MHU Zone 6 to 12 = 3.47E+02 1.80E+00 6B 2.40E-02 8.60E-02 6B 1.07E-03 3.83E-03 6B 8.99E-10 3.22E-09 6B 2.79E-06 9.99E-06 6B 5.25E-05 1.88E-04 6B 4.55E-03 1.63E-02 6B 1.94E-02 6.94E-02
MHU Zone 7 to 12 = 1.63E+04 8.47E+01 7B 1.66E-01 2.80E+01 7B 3.09E-02 5.20E+00 7B 7.04E-06 1.19E-03 7B 2.71E-03 4.57E-01 7B 1.74E-02 2.93E+00 7B 6.85E-02 1.15E+01 7B 4.32E-02 7.27E+00
MHU Zone 8 to 12 = 4.81E+04 2.50E+02 8B 5.04E-03 2.50E+00 8B 1.55E-03 7.71E-01 8B 2.12E-06 1.05E-03 8B 7.18E-04 3.57E-01 8B 4.35E-03 2.17E+00 8B 1.51E-02 7.51E+00 8B 5.78E-03 2.88E+00
MHU Zone 9 to 12 = 4.58E+04 2.38E+02 9B 1.41E-07 6.68E-05 9B 2.50E-08 1.18E-05 9B 9.63E-11 4.56E-08 9B 4.76E-08 2.25E-05 9B 4.82E-07 2.28E-04 9B 2.41E-06 1.14E-03 9B 1.01E-06 4.77E-04
MHU Zone 10 to 12 = 3.56E+04 1.85E+02 10B 3.24E-15 1.19E-12 10B 3.87E-16 1.42E-13 10B 4.37E-19 1.61E-16 10B 1.16E-15 4.28E-13 10B 2.95E-14 1.09E-11 10B 3.34E-13 1.23E-10 10B 1.92E-13 7.05E-11
MHU Zone 11 to 12 = 2.94E+04 1.53E+02 11B 8.04E-24 2.44E-21 11B 7.97E-25 2.42E-22 11B 1.01E-28 3.08E-26 11B 2.82E-24 8.57E-22 11B 2.00E-22 6.09E-20 11B 6.16E-21 1.87E-18 11B 4.95E-21 1.50E-18
DHU Zone 1 to 12 = 4.31E+04 2.24E+02 1C 5.71E-19 2.54E-16 1C 4.58E-19 2.04E-16 1C -9.50E-32 -4.23E-29 1C 1.12E-28 4.99E-26 1C 7.33E-27 3.26E-24 1C 1.79E-10 7.96E-08 1C 1.52E-09 6.76E-07
DHU Zone 2 to 12 = 4.09E+04 2.13E+02 2C 1.17E-11 4.96E-09 2C 1.79E-12 7.58E-10 2C -9.40E-23 -3.98E-20 2C 1.37E-17 5.77E-15 2C 3.73E-16 1.58E-13 2C 3.52E-10 1.49E-07 2C 2.93E-09 1.24E-06
DHU Zone 3 to 12 = 2.08E+04 1.08E+02 3C 4.41E-05 9.51E-03 3C 3.59E-06 7.73E-04 3C 2.90E-14 6.25E-12 3C 7.61E-11 1.64E-08 3C 1.24E-09 2.67E-07 3C 3.15E-06 6.78E-04 3C 1.97E-05 4.25E-03
DHU Zone 4 to 12 = 1.59E+04 8.25E+01 4C 7.16E-03 1.17E+00 4C 6.30E-04 1.03E-01 4C 2.94E-11 4.83E-09 4C 3.36E-08 5.52E-06 4C 4.34E-07 7.13E-05 4C 3.79E-04 6.22E-02 4C 2.37E-03 3.90E-01
DHU Zone 5 to 12 = 8.48E+02 4.40E+00 5C 2.05E-02 1.80E-01 5C 2.51E-03 2.20E-02 5C 6.88E-10 6.03E-09 5C 3.15E-06 2.76E-05 5C 5.29E-05 4.63E-04 5C 6.04E-03 5.29E-02 5C 3.42E-02 3.00E-01
DHU Zone 6 to 12 = 1.74E+02 9.06E-01 6C 1.36E-02 2.45E-02 6C 2.26E-03 4.08E-03 6C 1.36E-09 2.44E-09 6C 6.03E-06 1.09E-05 6C 1.11E-04 2.00E-04 6C 9.48E-03 1.71E-02 6C 5.22E-02 9.42E-02
DHU Zone 7 to 12 = 1.06E+04 5.52E+01 7C 1.24E-01 1.36E+01 7C 3.68E-02 4.05E+00 7C 6.41E-06 7.04E-04 7C 2.60E-03 2.86E-01 7C 1.69E-02 1.86E+00 7C 6.73E-02 7.39E+00 7C 4.74E-02 5.21E+00
DHU Zone 8 to 12 = 3.36E+04 1.75E+02 8C 3.74E-03 1.30E+00 8C 1.91E-03 6.66E-01 8C 1.89E-06 6.58E-04 8C 6.74E-04 2.34E-01 8C 4.15E-03 1.44E+00 8C 1.46E-02 5.06E+00 8C 5.68E-03 1.97E+00
DHU Zone 9 to 12 = 3.23E+04 1.68E+02 9C 1.13E-07 3.76E-05 9C 2.97E-08 9.94E-06 9C 9.67E-11 3.23E-08 9C 4.91E-08 1.64E-05 9C 5.03E-07 1.68E-04 9C 2.53E-06 8.45E-04 9C 1.06E-06 3.54E-04
DHU Zone 10 to 12 = 2.58E+04 1.34E+02 10C 2.52E-15 6.72E-13 10C 4.44E-16 1.19E-13 10C 4.75E-19 1.27E-16 10C 1.29E-15 3.44E-13 10C 3.29E-14 8.77E-12 10C 3.72E-13 9.93E-11 10C 2.13E-13 5.69E-11
DHU Zone 11 to 12 = 2.28E+04 1.18E+02 11C 7.25E-24 1.71E-21 11C 1.04E-24 2.44E-22 11C 1.32E-28 3.12E-26 11C 3.63E-24 8.54E-22 11C 2.55E-22 6.01E-20 11C 7.70E-21 1.81E-18 11C 6.15E-21 1.45E-18

total mass discharge into the river adjacent to Site 4.96E+01 kg/yr 1.10E+01 kg/yr 3.60E-03 kg/yr 1.33E+00 kg/yr 8.41E+00 kg/yr 3.18E+01 kg/yr 1.90E+01 kg/yr
Percent Capture by GMCS 92 % 85 % 32 % 29 % 27 % 43 % 80 %

Notes:
1.  Negative numbers are an artifact of modeling.

GMCS ON

Calculation of Mass Flux - Sauget Area 1 Source Zone
APPENDIX 6.1e

Simulation Time 2038
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CB 14DCB 24D PCE TCE DCE VC
Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.33E+02 3.29E+00 1A 2.15E-18 1.41E-17 1A 1.77E-18 1.16E-17 1A -1.80E-34 -1.18E-33 1A 7.24E-31 4.74E-30 1A 7.13E-29 4.67E-28 1A 5.96E-10 3.90E-09 1A 5.04E-09 3.30E-08
SHU Zone 2 to 12 = 4.71E+02 2.45E+00 2A 2.74E-12 1.33E-11 2A 1.96E-13 9.53E-13 2A 2.26E-23 1.10E-22 2A 1.43E-19 6.95E-19 2A 5.46E-18 2.66E-17 2A 7.24E-10 3.53E-09 2A 6.05E-09 2.95E-08
SHU Zone 3 to 12 = 1.49E+02 7.73E-01 3A 1.03E-06 1.58E-06 3A 6.22E-08 9.56E-08 3A 2.99E-16 4.60E-16 3A 9.47E-13 1.46E-12 3A 2.15E-11 3.31E-11 3A 1.15E-07 1.76E-07 3A 6.81E-07 1.05E-06
SHU Zone 4 to 12 = 1.27E+02 6.58E-01 4A 4.26E-04 5.58E-04 4A 2.65E-05 3.47E-05 4A 8.09E-13 1.06E-12 4A 1.47E-09 1.93E-09 4A 2.51E-08 3.28E-08 4A 3.12E-05 4.08E-05 4A 1.76E-04 2.30E-04
SHU Zone 5 to 12 = 1.38E+02 7.19E-01 5A 2.64E-02 3.78E-02 5A 2.03E-03 2.91E-03 5A 6.69E-10 9.58E-10 5A 8.10E-07 1.16E-06 5A 1.02E-05 1.45E-05 5A 1.71E-03 2.44E-03 5A 9.15E-03 1.31E-02
SHU Zone 6 to 12 = 1.45E+02 7.56E-01 6A 2.55E-01 3.84E-01 6A 2.58E-02 3.88E-02 6A 2.86E-07 4.30E-07 6A 2.03E-04 3.06E-04 6A 1.72E-03 2.59E-03 6A 2.00E-02 3.01E-02 6A 5.98E-02 8.99E-02
SHU Zone 7 to 12 = 1.02E+02 5.31E-01 7A 3.80E-02 4.01E-02 7A 8.08E-03 8.53E-03 7A 1.54E-06 1.63E-06 7A 8.61E-04 9.09E-04 7A 6.62E-03 6.99E-03 7A 3.23E-02 3.41E-02 7A 2.07E-02 2.18E-02
SHU Zone 8 to 12 = 1.05E+02 5.43E-01 8A 4.80E-04 5.19E-04 8A 1.57E-04 1.70E-04 8A 2.23E-07 2.41E-07 8A 1.02E-04 1.10E-04 8A 7.02E-04 7.59E-04 8A 2.76E-03 2.99E-03 8A 1.11E-03 1.20E-03
SHU Zone 9 to 12 = 1.46E+02 7.60E-01 9A 1.31E-08 1.98E-08 9A 2.43E-09 3.68E-09 9A 6.73E-12 1.02E-11 9A 4.74E-09 7.16E-09 9A 6.29E-08 9.51E-08 9A 4.11E-07 6.21E-07 9A 1.94E-07 2.93E-07
SHU Zone 10 to 12 = 1.76E+02 9.13E-01 10A 2.03E-16 3.68E-16 10A 2.66E-17 4.83E-17 10A 1.84E-20 3.34E-20 10A 8.35E-17 1.52E-16 10A 2.87E-15 5.21E-15 10A 4.62E-14 8.40E-14 10A 3.06E-14 5.56E-14
SHU Zone 11 to 12 = 2.60E+02 1.35E+00 11A 7.68E-25 2.06E-24 11A 8.44E-26 2.27E-25 11A 6.47E-30 1.74E-29 11A 2.95E-25 7.94E-25 11A 2.86E-23 7.68E-23 11A 1.27E-21 3.41E-21 11A 1.15E-21 3.09E-21
MHU Zone 1 to 12 = 5.12E+04 2.66E+02 1B 1.26E-18 6.67E-16 1B 1.01E-18 5.32E-16 1B -3.65E-33 -1.93E-30 1B 2.15E-30 1.14E-27 1B 1.59E-28 8.41E-26 1B 1.81E-10 9.55E-08 1B 1.53E-09 8.09E-07
MHU Zone 2 to 12 = 5.01E+04 2.60E+02 2B -3.40E-12 -1.76E-09 2B -5.07E-13 -2.62E-10 2B -1.43E-25 -7.38E-23 2B 3.53E-19 1.83E-16 2B 1.07E-17 5.56E-15 2B 2.72E-10 1.41E-07 2B 2.28E-09 1.18E-06
MHU Zone 3 to 12 = 2.59E+04 1.35E+02 3B 3.82E-06 1.03E-03 3B 1.94E-07 5.20E-05 3B 1.47E-15 3.94E-13 3B 3.05E-12 8.18E-10 3B 5.41E-11 1.45E-08 3B 2.15E-07 5.76E-05 3B 1.25E-06 3.35E-04
MHU Zone 4 to 12 = 2.29E+04 1.19E+02 4B 1.63E-03 3.84E-01 4B 9.09E-05 2.15E-02 4B 4.17E-12 9.85E-10 4B 4.90E-09 1.16E-06 4B 6.35E-08 1.50E-05 4B 6.09E-05 1.44E-02 4B 3.37E-04 7.96E-02
MHU Zone 5 to 12 = 2.56E+04 1.33E+02 5B 1.13E-01 2.98E+01 5B 7.71E-03 2.04E+00 5B 3.99E-09 1.05E-06 5B 3.05E-06 8.06E-04 5B 2.74E-05 7.25E-03 5B 3.40E-03 8.98E-01 5B 1.79E-02 4.73E+00
MHU Zone 6 to 12 = 3.39E+04 1.76E+02 6B 9.64E-01 3.38E+02 6B 8.70E-02 3.05E+01 6B 1.48E-06 5.20E-04 6B 6.11E-04 2.14E-01 6B 3.98E-03 1.39E+00 6B 3.53E-02 1.24E+01 6B 1.06E-01 3.70E+01
MHU Zone 7 to 12 = 2.76E+04 1.43E+02 7B 1.51E-01 4.31E+01 7B 2.89E-02 8.23E+00 7B 8.40E-06 2.39E-03 7B 2.80E-03 7.99E-01 7B 1.69E-02 4.81E+00 7B 6.20E-02 1.77E+01 7B 3.63E-02 1.04E+01
MHU Zone 8 to 12 = 4.49E+04 2.33E+02 8B 1.63E-03 7.56E-01 8B 4.95E-04 2.30E-01 8B 9.11E-07 4.23E-04 8B 3.12E-04 1.45E-01 8B 1.89E-03 8.80E-01 8B 6.56E-03 3.05E+00 8B 2.45E-03 1.14E+00
MHU Zone 9 to 12 = 4.39E+04 2.28E+02 9B 4.15E-08 1.88E-05 9B 6.99E-09 3.17E-06 9B 2.70E-11 1.23E-08 9B 1.38E-08 6.26E-06 9B 1.48E-07 6.71E-05 9B 7.69E-07 3.49E-04 9B 3.26E-07 1.48E-04
MHU Zone 10 to 12 = 3.47E+04 1.80E+02 10B 1.02E-15 3.66E-13 10B 1.17E-16 4.20E-14 10B 1.22E-19 4.39E-17 10B 3.58E-16 1.29E-13 10B 9.59E-15 3.44E-12 10B 1.13E-13 4.07E-11 10B 6.58E-14 2.36E-11
MHU Zone 11 to 12 = 2.90E+04 1.51E+02 11B 2.68E-24 8.03E-22 11B 2.57E-25 7.69E-23 11B 2.97E-29 8.91E-27 11B 9.19E-25 2.75E-22 11B 6.96E-23 2.08E-20 11B 2.25E-21 6.75E-19 11B 1.84E-21 5.51E-19
DHU Zone 1 to 12 = 4.23E+04 2.20E+02 1C 1.20E-18 5.26E-16 1C 7.17E-19 3.13E-16 1C 2.96E-33 1.29E-30 1C 2.57E-30 1.12E-27 1C 1.87E-28 8.16E-26 1C 1.82E-10 7.93E-08 1C 1.54E-09 6.74E-07
DHU Zone 2 to 12 = 3.91E+04 2.03E+02 2C 5.04E-12 2.04E-09 2C 6.10E-13 2.46E-10 2C 9.86E-23 3.98E-20 2C 4.26E-19 1.72E-16 2C 1.27E-17 5.15E-15 2C 3.67E-10 1.48E-07 2C 3.08E-09 1.24E-06
DHU Zone 3 to 12 = 1.90E+04 9.88E+01 3C 2.93E-06 5.76E-04 3C 2.37E-07 4.66E-05 3C 1.65E-15 3.25E-13 3C 3.46E-12 6.80E-10 3C 6.09E-11 1.20E-08 3C 2.37E-07 4.65E-05 3C 1.48E-06 2.92E-04
DHU Zone 4 to 12 = 1.65E+04 8.59E+01 4C 1.20E-03 2.05E-01 4C 1.04E-04 1.78E-02 4C 4.35E-12 7.44E-10 4C 5.34E-09 9.14E-07 4C 6.87E-08 1.17E-05 4C 6.50E-05 1.11E-02 4C 4.05E-04 6.93E-02
DHU Zone 5 to 12 = 1.71E+04 8.91E+01 5C 8.86E-02 1.57E+01 5C 8.73E-03 1.55E+00 5C 4.11E-09 7.28E-07 5C 3.29E-06 5.83E-04 5C 2.92E-05 5.18E-03 5C 3.58E-03 6.34E-01 5C 2.15E-02 3.81E+00
DHU Zone 6 to 12 = 2.21E+04 1.15E+02 6C 7.34E-01 1.67E+02 6C 9.88E-02 2.25E+01 6C 1.38E-06 3.14E-04 6C 5.90E-04 1.35E-01 6C 3.87E-03 8.83E-01 6C 3.49E-02 7.96E+00 6C 1.30E-01 2.97E+01
DHU Zone 7 to 12 = 1.78E+04 9.24E+01 7C 1.18E-01 2.16E+01 7C 3.42E-02 6.30E+00 7C 7.64E-06 1.41E-03 7C 2.67E-03 4.91E-01 7C 1.63E-02 2.99E+00 7C 6.01E-02 1.10E+01 7C 3.91E-02 7.20E+00
DHU Zone 8 to 12 = 3.14E+04 1.63E+02 8C 1.20E-03 3.88E-01 8C 6.10E-04 1.98E-01 8C 8.14E-07 2.64E-04 8C 2.93E-04 9.50E-02 8C 1.81E-03 5.87E-01 8C 6.34E-03 2.06E+00 8C 2.40E-03 7.79E-01
DHU Zone 9 to 12 = 3.10E+04 1.61E+02 9C 3.28E-08 1.05E-05 9C 8.29E-09 2.66E-06 9C 2.73E-11 8.75E-09 9C 1.43E-08 4.58E-06 9C 1.55E-07 4.98E-05 9C 8.14E-07 2.61E-04 9C 3.45E-07 1.11E-04
DHU Zone 10 to 12 = 2.52E+04 1.31E+02 10C 7.70E-16 2.01E-13 10C 1.34E-16 3.50E-14 10C 1.35E-19 3.51E-17 10C 3.97E-16 1.03E-13 10C 1.07E-14 2.79E-12 10C 1.27E-13 3.30E-11 10C 7.35E-14 1.91E-11
DHU Zone 11 to 12 = 2.25E+04 1.17E+02 11C 2.38E-24 5.53E-22 11C 3.38E-25 7.84E-23 11C 3.78E-29 8.77E-27 11C 1.18E-24 2.74E-22 11C 8.85E-23 2.05E-20 11C 2.82E-21 6.55E-19 11C 2.28E-21 5.30E-19

total mass going into the kg/yr 6.18E+02 kg/yr 7.17E+01 kg/yr 5.32E-03 kg/yr 1.88E+00 kg/yr 1.16E+01 kg/yr 5.58E+01 kg/yr 9.49E+01 kg/y

GMCS OFF

APPENDIX 6.1e
Calculation of Mass Flux - Sauget Area 1 Source Zone

Simulation Time 2038
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All 7 COCS Chlorobenzene 1,4-Dichlorobenzene 2,4-D Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride
2006 18,458 6,491 346 11,621 0 0 0 0
2010 17,521 6,160 330 11,030 0 0 0 0
2020 24,523 8,835 455 15,234 0 0 0 0
2030 20,754 7,477 387 12,891 0 0 0 0
2038 17,452 6,289 321 10,843 0 0 0 0

All 7 COCS Chlorobenzene 1,4-Dichlorobenzene 2,4-D Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride
2006 321 200 8 114 0 0 0 0
2010 230 143 4 83 0 0 0 0
2020 377 242 6 129 0 0 0 0
2030 320 205 5 109 0 0 0 0
2038 269 173 4 92 0 0 0 0

All 7 COCS Chlorobenzene 1,4-Dichlorobenzene 2,4-D Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride
2006 98 97 98 99 - - - -
2010 99 98 99 99 - - - -
2020 98 97 99 99 - - - -
2030 98 97 99 99 - - - -
2038 98 97 99 99 - - - -

Mass Discharge to River Along Site With GMCS ON  (kg/yr)

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Percent Capture by GMCS (%)

APPENDIX 6.2
GROUNDWATER FATE AND TRANSPORT MODEL MASS FLUX RESULTS

Sauget Area 2 Source Zones

Mass Discharge to River Along Site With GMCS OFF  (kg/yr)
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in Conc in Conc in Conc in Conc in Conc in Conc in 

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 3.11E+02 1.62E+00 1A 6.23E-07 2.00E-06 1A 4.32E-16 1.39E-15 1A 5.52E-19 1.78E-18 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 2.74E+02 1.42E+00 2A 1.27E-04 3.60E-04 2A 6.96E-13 1.97E-12 2A 9.33E-14 2.64E-13 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 9.72E+01 5.05E-01 3A 4.46E-03 4.48E-03 3A 7.86E-06 7.90E-06 3A 4.31E-05 4.33E-05 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 7.19E+01 3.74E-01 4A 2.25E-01 1.67E-01 4A 4.38E-03 3.25E-03 4A 4.34E-02 3.23E-02 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 5.42E+00 2.81E-02 5A 1.08E+00 6.06E-02 5A 1.77E-02 9.90E-04 5A 1.16E-01 6.52E-03 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 8.98E-01 4.67E-03 6A 2.70E-01 2.51E-03 6A 2.04E-02 1.90E-04 6A 1.89E-01 1.75E-03 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 4.05E+01 2.10E-01 7A 4.16E-02 1.74E-02 7A 7.53E-03 3.15E-03 7A 9.40E-02 3.94E-02 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 8.19E+01 4.26E-01 8A 1.38E-05 1.17E-05 8A 2.37E-06 2.01E-06 8A 1.99E-05 1.68E-05 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.22E+02 6.31E-01 9A 6.85E-15 8.60E-15 9A 1.11E-15 1.40E-15 9A 1.69E-15 2.12E-15 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.52E+02 7.90E-01 10A 1.05E-24 1.65E-24 10A 1.57E-25 2.46E-25 10A 8.81E-27 1.38E-26 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.32E+02 1.20E+00 11A 4.89E-34 1.17E-33 11A 6.50E-35 1.56E-34 11A 1.59E-37 3.80E-37 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 2.54E+04 1.32E+02 1B 2.00E-06 5.23E-04 1B 9.86E-16 2.58E-13 1B 1.32E-18 3.47E-16 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 2.99E+04 1.55E+02 2B 6.10E-05 1.89E-02 2B 5.48E-13 1.69E-10 2B 8.80E-13 2.72E-10 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 1.69E+04 8.80E+01 3B 6.84E-03 1.20E+00 3B 1.56E-05 2.73E-03 3B 1.01E-04 1.77E-02 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 1.30E+04 6.74E+01 4B 8.37E-01 1.12E+02 4B 8.93E-03 1.20E+00 4B 1.52E-01 2.04E+01 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 8.04E+02 4.17E+00 5B 3.03E+00 2.52E+01 5B 3.82E-02 3.17E-01 5B 6.27E-01 5.21E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 2.65E+02 1.38E+00 6B 6.61E-01 1.81E+00 6B 3.72E-02 1.02E-01 6B 6.19E-01 1.69E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 1.14E+04 5.91E+01 7B 1.36E-01 1.60E+01 7B 1.94E-02 2.28E+00 7B 5.84E-01 6.86E+01 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 3.55E+04 1.85E+02 8B 3.31E-05 1.22E-02 8B 5.08E-06 1.87E-03 8B 5.11E-05 1.88E-02 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 3.67E+04 1.91E+02 9B 4.48E-14 1.70E-11 9B 7.02E-15 2.66E-12 9B 1.71E-14 6.50E-12 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.00E+04 1.56E+02 10B 6.86E-24 2.13E-21 10B 9.41E-25 2.92E-22 10B 9.04E-26 2.80E-23 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.58E+04 1.34E+02 11B 1.92E-33 5.12E-31 11B 2.22E-34 5.91E-32 11B 7.82E-37 2.08E-34 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 2.09E+04 1.09E+02 1C 1.40E-06 3.04E-04 1C 1.27E-15 2.74E-13 1C 1.60E-18 3.46E-16 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 2.33E+04 1.21E+02 2C 4.34E-05 1.04E-02 2C 5.62E-13 1.35E-10 2C 8.90E-13 2.14E-10 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 1.24E+04 6.44E+01 3C 6.75E-03 8.65E-01 3C 2.02E-05 2.59E-03 3C 6.84E-05 8.77E-03 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 9.40E+03 4.88E+01 4C 2.88E-01 2.80E+01 4C 1.14E-02 1.11E+00 4C 5.10E-02 4.96E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 5.13E+02 2.67E+00 5C 7.85E-01 4.16E+00 5C 6.44E-02 3.41E-01 5C 2.14E-01 1.14E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 1.29E+02 6.69E-01 6C 3.41E-01 4.53E-01 6C 7.40E-02 9.85E-02 6C 1.50E-01 2.00E-01 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 7.41E+03 3.85E+01 7C 1.28E-01 9.82E+00 7C 2.77E-02 2.12E+00 7C 1.46E-01 1.12E+01 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 2.48E+04 1.29E+02 8C 3.09E-05 7.92E-03 8C 7.08E-06 1.82E-03 8C 2.95E-05 7.57E-03 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 2.59E+04 1.35E+02 9C 4.48E-14 1.20E-11 9C 9.20E-15 2.46E-12 9C 1.96E-14 5.25E-12 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.18E+04 1.13E+02 10C 5.57E-24 1.25E-21 10C 1.12E-24 2.51E-22 10C 9.96E-26 2.24E-23 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.00E+04 1.04E+02 11C 1.75E-33 3.62E-31 11C 2.97E-34 6.13E-32 11C 1.05E-36 2.16E-34 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass discharge into the river adjacent to Site 2.00E+02 kg/yr 7.58E+00 kg/yr 1.14E+02 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr
Percent Capture by GMCS 97 % 98 % 99 % 0 % 0 % 0 % 0 %

GMCS ON

Simulation time 2006

APPENDIX 6.2a
Calculation of Mass Flux - Sauget Area 2 Source Zone

2



G-2935
Date Issued: 24-Mar-08
Page 3 of 11

CB 14DCB 24D PCE TCE DCE VC
Conc in Conc in Conc in Conc in Conc in Conc in Conc in 

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 3.13E+02 1.63E+00 1A 5.52E-07 1.79E-06 1A 4.09E-16 1.32E-15 1A 5.19E-19 1.68E-18 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 2.76E+02 1.43E+00 2A 1.24E-04 3.52E-04 2A 6.67E-13 1.90E-12 2A 5.63E-15 1.60E-14 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 9.78E+01 5.08E-01 3A 1.73E-03 1.75E-03 3A 4.05E-07 4.09E-07 3A 1.67E-06 1.68E-06 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 8.70E+01 4.52E-01 4A 6.12E-01 5.50E-01 4A 2.50E-03 2.24E-03 4A 4.35E-02 3.91E-02 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 9.84E+01 5.11E-01 5A 3.05E+00 3.10E+00 5A 6.13E-02 6.24E-02 5A 1.78E+00 1.81E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.07E+02 5.55E-01 6A 9.39E-01 1.04E+00 6A 8.32E-02 9.18E-02 6A 3.27E+00 3.61E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 7.87E+01 4.09E-01 7A 2.08E-01 1.69E-01 7A 3.23E-02 2.63E-02 7A 1.07E+00 8.70E-01 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 8.35E+01 4.34E-01 8A 8.16E-07 7.04E-07 8A 1.24E-07 1.07E-07 8A 1.08E-06 9.29E-07 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.22E+02 6.34E-01 9A 3.20E-15 4.03E-15 9A 5.32E-16 6.71E-16 9A 5.01E-16 6.32E-16 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.53E+02 7.93E-01 10A 8.79E-25 1.39E-24 10A 1.30E-25 2.04E-25 10A 5.89E-27 9.28E-27 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.32E+02 1.21E+00 11A 4.56E-34 1.09E-33 11A 6.04E-35 1.45E-34 11A 1.41E-37 3.38E-37 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 2.55E+04 1.32E+02 1B 1.84E-06 4.84E-04 1B 9.97E-16 2.62E-13 1B 1.37E-18 3.60E-16 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 3.00E+04 1.56E+02 2B 6.16E-05 1.91E-02 2B 1.79E-13 5.55E-11 2B 2.20E-14 6.81E-12 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 1.70E+04 8.85E+01 3B 1.78E-03 3.13E-01 3B 1.64E-06 2.88E-04 3B 1.13E-05 1.99E-03 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 1.57E+04 8.13E+01 4B 3.07E+00 4.97E+02 4B 1.09E-02 1.76E+00 4B 3.06E-01 4.96E+01 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 1.82E+04 9.47E+01 5B 1.71E+01 3.22E+03 5B 2.94E-01 5.54E+01 5B 1.48E+01 2.79E+03 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 2.52E+04 1.31E+02 6B 4.42E+00 1.15E+03 6B 3.45E-01 8.99E+01 6B 2.24E+01 5.84E+03 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 2.14E+04 1.11E+02 7B 9.93E-01 2.19E+02 7B 1.36E-01 3.01E+01 7B 7.33E+00 1.62E+03 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 3.62E+04 1.88E+02 8B 2.83E-06 1.06E-03 8B 3.95E-07 1.48E-04 8B 4.63E-06 1.73E-03 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 3.68E+04 1.91E+02 9B 1.05E-14 4.00E-12 9B 1.58E-15 6.03E-13 9B 2.19E-15 8.35E-13 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.01E+04 1.56E+02 10B 5.73E-24 1.78E-21 10B 7.73E-25 2.40E-22 10B 5.88E-26 1.83E-23 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.59E+04 1.34E+02 11B 1.79E-33 4.80E-31 11B 2.06E-34 5.50E-32 11B 6.92E-37 1.85E-34 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 2.10E+04 1.09E+02 1C 1.29E-06 2.80E-04 1C 1.29E-15 2.79E-13 1C 1.66E-18 3.59E-16 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 2.34E+04 1.21E+02 2C 4.43E-05 1.07E-02 2C 9.53E-14 2.30E-11 2C 2.26E-14 5.46E-12 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 1.25E+04 6.48E+01 3C 1.44E-03 1.86E-01 3C 1.85E-06 2.38E-04 3C 6.43E-06 8.29E-04 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.13E+04 5.88E+01 4C 7.87E-01 9.21E+01 4C 1.29E-02 1.51E+00 4C 8.46E-02 9.91E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 1.22E+04 6.34E+01 5C 4.86E+00 6.14E+02 5C 4.12E-01 5.20E+01 5C 3.35E+00 4.22E+02 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 1.64E+04 8.53E+01 6C 3.25E+00 5.51E+02 6C 5.11E-01 8.66E+01 6C 3.96E+00 6.71E+02 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.38E+04 7.16E+01 7C 9.85E-01 1.40E+02 7C 2.02E-01 2.88E+01 7C 1.49E+00 2.13E+02 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 2.53E+04 1.31E+02 8C 2.59E-06 6.78E-04 8C 5.55E-07 1.45E-04 8C 2.61E-06 6.83E-04 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 2.60E+04 1.35E+02 9C 9.97E-15 2.68E-12 9C 2.06E-15 5.53E-13 9C 2.38E-15 6.38E-13 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.18E+04 1.13E+02 10C 4.62E-24 1.04E-21 10C 9.15E-25 2.07E-22 10C 6.46E-26 1.46E-23 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.00E+04 1.04E+02 11C 1.63E-33 3.37E-31 11C 2.75E-34 5.70E-32 11C 9.26E-37 1.92E-34 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass going into the kg/yr 6.49E+03 kg/yr 3.46E+02 kg/yr 1.16E+04 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/y

GMCS OFF

Simulation time 2006

APPENDIX 6.2a
Calculation of Mass Flux - Sauget Area 2 Source Zone
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 3.15E+02 1.64E+00 1A 3.57E-08 1.16E-07 1A 1.32E-17 4.30E-17 1A 1.20E-21 3.91E-21 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 2.79E+02 1.45E+00 2A 9.25E-07 2.66E-06 2A 7.89E-14 2.27E-13 2A 2.93E-14 8.44E-14 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 9.96E+01 5.18E-01 3A 3.69E-04 3.80E-04 3A 3.27E-07 3.37E-07 3A 7.43E-07 7.65E-07 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 7.43E+01 3.86E-01 4A 1.31E-01 1.00E-01 4A 9.51E-04 7.30E-04 4A 1.27E-02 9.74E-03 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 5.56E+00 2.89E-02 5A 3.50E-01 2.01E-02 5A 4.85E-03 2.79E-04 5A 6.25E-02 3.59E-03 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 9.18E-01 4.77E-03 6A 5.36E-02 5.08E-04 6A 2.10E-03 1.99E-05 6A 3.07E-02 2.92E-04 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 4.17E+01 2.17E-01 7A 1.42E-02 6.10E-03 7A 2.28E-03 9.83E-04 7A 4.76E-02 2.05E-02 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 8.36E+01 4.35E-01 8A 3.23E-07 2.79E-07 8A 5.04E-08 4.36E-08 8A 3.51E-07 3.04E-07 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.23E+02 6.39E-01 9A 2.65E-14 3.36E-14 9A 4.13E-15 5.25E-15 9A 3.18E-15 4.05E-15 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.53E+02 7.96E-01 10A 1.37E-23 2.16E-23 10A 2.92E-24 4.63E-24 10A 5.54E-25 8.77E-25 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.33E+02 1.21E+00 11A 1.34E-33 3.22E-33 11A 1.90E-34 4.58E-34 11A 1.33E-36 3.20E-36 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 2.56E+04 1.33E+02 1B 2.47E-08 6.53E-06 1B 5.23E-18 1.38E-15 1B 6.36E-22 1.68E-19 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 3.04E+04 1.58E+02 2B 1.77E-07 5.54E-05 2B 1.27E-13 3.99E-11 2B 8.69E-14 2.73E-11 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 1.74E+04 9.02E+01 3B 1.16E-03 2.07E-01 3B 8.96E-07 1.61E-04 3B 4.60E-06 8.25E-04 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 1.34E+04 6.95E+01 4B 6.23E-01 8.62E+01 4B 4.05E-03 5.61E-01 4B 9.02E-02 1.25E+01 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 8.29E+02 4.31E+00 5B 1.55E+00 1.32E+01 5B 2.00E-02 1.71E-01 5B 5.19E-01 4.45E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 2.71E+02 1.41E+00 6B 2.16E-01 6.07E-01 6B 5.88E-03 1.65E-02 6B 2.16E-01 6.06E-01 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 1.17E+04 6.08E+01 7B 8.76E-02 1.06E+01 7B 1.20E-02 1.46E+00 7B 4.47E-01 5.40E+01 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 3.62E+04 1.88E+02 8B 1.07E-06 4.03E-04 8B 1.48E-07 5.55E-05 8B 1.51E-06 5.65E-04 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 3.71E+04 1.93E+02 9B 4.55E-14 1.75E-11 9B 5.28E-15 2.02E-12 9B 7.35E-15 2.82E-12 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.02E+04 1.57E+02 10B 1.12E-22 3.50E-20 10B 2.08E-23 6.50E-21 10B 5.30E-24 1.65E-21 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.59E+04 1.35E+02 11B 5.44E-33 1.46E-30 11B 7.04E-34 1.89E-31 11B 7.52E-36 2.02E-33 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 2.11E+04 1.10E+02 1C 1.52E-08 3.32E-06 1C 3.73E-18 8.14E-16 1C 4.79E-22 1.05E-19 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 2.36E+04 1.23E+02 2C 6.63E-08 1.62E-05 2C 1.50E-13 3.65E-11 2C 9.18E-14 2.24E-11 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 1.27E+04 6.60E+01 3C 1.15E-03 1.52E-01 3C 9.47E-07 1.24E-04 3C 2.63E-06 3.46E-04 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 9.70E+03 5.04E+01 4C 2.20E-01 2.21E+01 4C 4.67E-03 4.68E-01 4C 2.45E-02 2.45E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 5.30E+02 2.75E+00 5C 6.04E-01 3.31E+00 5C 3.18E-02 1.74E-01 5C 2.08E-01 1.14E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 1.32E+02 6.88E-01 6C 8.59E-02 1.18E-01 6C 1.70E-02 2.33E-02 6C 3.65E-02 5.00E-02 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 7.62E+03 3.96E+01 7C 8.16E-02 6.42E+00 7C 1.74E-02 1.37E+00 7C 9.95E-02 7.83E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 2.53E+04 1.32E+02 8C 9.45E-07 2.47E-04 8C 2.05E-07 5.37E-05 8C 8.30E-07 2.17E-04 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 2.62E+04 1.36E+02 9C 4.17E-14 1.13E-11 9C 6.55E-15 1.77E-12 9C 7.74E-15 2.09E-12 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.19E+04 1.14E+02 10C 9.33E-23 2.12E-20 10C 2.47E-23 5.60E-21 10C 5.76E-24 1.31E-21 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.01E+04 1.04E+02 11C 5.03E-33 1.04E-30 11C 9.47E-34 1.97E-31 11C 1.01E-35 2.09E-33 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass discharge into the river adjacent to Site 1.43E+02 kg/yr 4.25E+00 kg/yr 8.30E+01 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr
Percent Capture by GMCS 98 % 99 % 99 % 0 % 0 % 0 % 0 %

GMCS ON

Simulation time 2010

APPENDIX 6.2b
Calculation of Mass Flux - Sauget Area 2 Source Zone
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CB 14DCB 24D PCE TCE DCE VC
Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 3.13E+02 1.63E+00 1A 3.62E-08 1.17E-07 1A 1.34E-17 4.33E-17 1A 1.39E-21 4.48E-21 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 2.76E+02 1.43E+00 2A 9.96E-07 2.84E-06 2A 1.57E-14 4.47E-14 2A 4.23E-15 1.21E-14 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 9.78E+01 5.08E-01 3A 3.14E-04 3.17E-04 3A 3.68E-07 3.71E-07 3A 1.58E-06 1.60E-06 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 8.70E+01 4.52E-01 4A 5.80E-01 5.21E-01 4A 2.37E-03 2.13E-03 4A 4.13E-02 3.72E-02 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 9.84E+01 5.11E-01 5A 2.89E+00 2.94E+00 5A 5.83E-02 5.93E-02 5A 1.69E+00 1.72E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.07E+02 5.55E-01 6A 8.91E-01 9.84E-01 6A 7.91E-02 8.73E-02 6A 3.11E+00 3.43E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 7.87E+01 4.09E-01 7A 1.98E-01 1.61E-01 7A 3.08E-02 2.50E-02 7A 1.02E+00 8.26E-01 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 8.35E+01 4.34E-01 8A 7.71E-07 6.65E-07 8A 1.18E-07 1.02E-07 8A 1.02E-06 8.80E-07 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.22E+02 6.34E-01 9A 3.11E-15 3.92E-15 9A 5.24E-16 6.61E-16 9A 5.17E-16 6.52E-16 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.53E+02 7.93E-01 10A 1.18E-24 1.87E-24 10A 1.96E-25 3.10E-25 10A 2.12E-26 3.34E-26 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.32E+02 1.21E+00 11A 1.11E-33 2.66E-33 11A 1.51E-34 3.63E-34 11A 6.28E-37 1.51E-36 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 2.55E+04 1.32E+02 1B 3.16E-08 8.32E-06 1B 6.19E-18 1.63E-15 1B 1.01E-21 2.67E-19 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 3.00E+04 1.56E+02 2B 2.21E-07 6.85E-05 2B 3.11E-14 9.64E-12 2B 2.29E-14 7.11E-12 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 1.70E+04 8.85E+01 3B 1.08E-03 1.91E-01 3B 1.55E-06 2.74E-04 3B 1.07E-05 1.89E-03 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 1.57E+04 8.13E+01 4B 2.92E+00 4.72E+02 4B 1.03E-02 1.67E+00 4B 2.91E-01 4.71E+01 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 1.82E+04 9.47E+01 5B 1.62E+01 3.05E+03 5B 2.80E-01 5.27E+01 5B 1.41E+01 2.65E+03 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 2.52E+04 1.31E+02 6B 4.20E+00 1.09E+03 6B 3.28E-01 8.56E+01 6B 2.13E+01 5.54E+03 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 2.14E+04 1.11E+02 7B 9.43E-01 2.08E+02 7B 1.30E-01 2.87E+01 7B 6.96E+00 1.54E+03 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 3.62E+04 1.88E+02 8B 2.69E-06 1.00E-03 8B 3.76E-07 1.41E-04 8B 4.40E-06 1.64E-03 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 3.68E+04 1.91E+02 9B 1.01E-14 3.85E-12 9B 1.53E-15 5.81E-13 9B 2.15E-15 8.20E-13 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.01E+04 1.56E+02 10B 6.37E-24 1.98E-21 10B 9.34E-25 2.91E-22 10B 1.60E-25 4.97E-23 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.59E+04 1.34E+02 11B 4.55E-33 1.22E-30 11B 5.59E-34 1.49E-31 11B 3.68E-36 9.85E-34 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 2.10E+04 1.09E+02 1C 1.97E-08 4.28E-06 1C 4.84E-18 1.05E-15 1C 8.87E-22 1.93E-19 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 2.34E+04 1.21E+02 2C 8.44E-08 2.04E-05 2C 3.64E-14 8.78E-12 2C 2.40E-14 5.80E-12 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 1.25E+04 6.48E+01 3C 9.47E-04 1.22E-01 3C 1.76E-06 2.26E-04 3C 6.10E-06 7.87E-04 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.13E+04 5.88E+01 4C 7.50E-01 8.77E+01 4C 1.24E-02 1.45E+00 4C 8.04E-02 9.41E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 1.22E+04 6.34E+01 5C 4.61E+00 5.82E+02 5C 3.94E-01 4.98E+01 5C 3.17E+00 4.00E+02 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 1.64E+04 8.53E+01 6C 3.09E+00 5.23E+02 6C 4.89E-01 8.29E+01 6C 3.76E+00 6.37E+02 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.38E+04 7.16E+01 7C 9.35E-01 1.33E+02 7C 1.93E-01 2.75E+01 7C 1.42E+00 2.02E+02 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 2.53E+04 1.31E+02 8C 2.46E-06 6.43E-04 8C 5.30E-07 1.38E-04 8C 2.48E-06 6.48E-04 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 2.60E+04 1.35E+02 9C 9.61E-15 2.58E-12 9C 1.98E-15 5.32E-13 9C 2.33E-15 6.27E-13 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.18E+04 1.13E+02 10C 5.24E-24 1.18E-21 10C 1.11E-24 2.50E-22 10C 1.79E-25 4.03E-23 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.00E+04 1.04E+02 11C 4.20E-33 8.70E-31 11C 7.51E-34 1.55E-31 11C 5.05E-36 1.05E-33 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass going into the kg/yr 6.16E+03 kg/yr 3.30E+02 kg/yr 1.10E+04 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/y

GMCS OFF

Simulation time 2010

APPENDIX 6.2b
Calculation of Mass Flux - Sauget Area 2 Source Zone
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.40E+02 3.33E+00 1A 1.46E-13 9.67E-13 1A 2.60E-22 1.72E-21 1A 1.01E-26 6.71E-26 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 4.89E+02 2.54E+00 2A 2.06E-10 1.04E-09 2A 1.99E-14 1.01E-13 2A 2.69E-14 1.36E-13 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 1.62E+02 8.40E-01 3A 3.71E-04 6.21E-04 3A 5.81E-07 9.72E-07 3A 3.19E-06 5.33E-06 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 1.20E+02 6.24E-01 4A 1.92E-01 2.38E-01 4A 1.52E-03 1.89E-03 4A 2.41E-02 2.99E-02 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 8.18E+00 4.25E-02 5A 3.67E-01 3.10E-02 5A 4.97E-03 4.21E-04 5A 7.16E-02 6.06E-03 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.18E+00 6.11E-03 6A 5.35E-02 6.50E-04 6A 1.15E-03 1.39E-05 6A 3.73E-02 4.54E-04 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 5.81E+01 3.02E-01 7A 1.61E-02 9.66E-03 7A 2.52E-03 1.51E-03 7A 6.16E-02 3.70E-02 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 1.12E+02 5.80E-01 8A 4.41E-07 5.08E-07 8A 6.56E-08 7.57E-08 8A 7.09E-07 8.18E-07 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.52E+02 7.89E-01 9A 2.05E-15 3.22E-15 9A 3.66E-16 5.74E-16 9A 6.40E-16 1.00E-15 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.79E+02 9.31E-01 10A 1.07E-24 1.98E-24 10A 1.98E-25 3.66E-25 10A 4.17E-26 7.73E-26 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.63E+02 1.37E+00 11A 3.88E-33 1.05E-32 11A 9.42E-34 2.56E-33 11A 1.09E-35 2.96E-35 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 5.17E+04 2.69E+02 1B 9.39E-14 5.02E-11 1B 1.21E-22 6.48E-20 1B 4.92E-26 2.63E-23 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 5.21E+04 2.71E+02 2B 3.36E-10 1.81E-07 2B 4.96E-14 2.67E-11 2B 9.99E-14 5.38E-11 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 2.82E+04 1.47E+02 3B 8.79E-04 2.57E-01 3B 1.83E-06 5.34E-04 3B 1.51E-05 4.41E-03 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 2.17E+04 1.13E+02 4B 6.33E-01 1.42E+02 4B 4.95E-03 1.11E+00 4B 1.17E-01 2.64E+01 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 1.29E+03 6.71E+00 5B 1.96E+00 2.62E+01 5B 2.51E-02 3.36E-01 5B 6.75E-01 9.01E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 3.45E+02 1.79E+00 6B 2.70E-01 9.61E-01 6B 5.54E-03 1.98E-02 6B 2.83E-01 1.01E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 1.62E+04 8.41E+01 7B 7.96E-02 1.33E+01 7B 1.10E-02 1.84E+00 7B 4.38E-01 7.33E+01 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 4.79E+04 2.49E+02 8B 1.25E-06 6.19E-04 8B 1.80E-07 8.93E-05 8B 2.60E-06 1.28E-03 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 4.56E+04 2.37E+02 9B 5.93E-15 2.79E-12 9B 9.52E-16 4.49E-13 9B 2.34E-15 1.10E-12 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.54E+04 1.84E+02 10B 5.03E-24 1.84E-21 10B 8.26E-25 3.03E-22 10B 2.72E-25 9.98E-23 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.93E+04 1.52E+02 11B 1.05E-32 3.19E-30 11B 2.08E-33 6.29E-31 11B 4.06E-35 1.23E-32 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 4.27E+04 2.22E+02 1C 4.78E-14 2.11E-11 1C 5.78E-23 2.55E-20 1C 5.87E-26 2.59E-23 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 4.06E+04 2.11E+02 2C 3.69E-10 1.55E-07 2C 5.83E-14 2.45E-11 2C 1.04E-13 4.35E-11 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 2.07E+04 1.08E+02 3C 9.39E-04 2.01E-01 3C 1.88E-06 4.01E-04 3C 8.65E-06 1.85E-03 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.58E+04 8.19E+01 4C 2.60E-01 4.24E+01 4C 5.29E-03 8.63E-01 4C 3.35E-02 5.46E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 8.41E+02 4.37E+00 5C 8.32E-01 7.23E+00 5C 3.87E-02 3.36E-01 5C 2.91E-01 2.53E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 1.73E+02 9.01E-01 6C 9.79E-02 1.76E-01 6C 1.81E-02 3.25E-02 6C 4.03E-02 7.22E-02 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.06E+04 5.49E+01 7C 7.69E-02 8.39E+00 7C 1.60E-02 1.75E+00 7C 1.03E-01 1.12E+01 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 3.34E+04 1.74E+02 8C 1.19E-06 4.11E-04 8C 2.50E-07 8.65E-05 8C 1.46E-06 5.03E-04 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 3.22E+04 1.67E+02 9C 6.00E-15 2.00E-12 9C 1.23E-15 4.08E-13 9C 2.56E-15 8.51E-13 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.57E+04 1.34E+02 10C 4.40E-24 1.17E-21 10C 9.73E-25 2.59E-22 10C 3.06E-25 8.14E-23 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.27E+04 1.18E+02 11C 9.68E-33 2.27E-30 11C 2.63E-33 6.16E-31 11C 5.21E-35 1.22E-32 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass discharge into the river adjacent to Site 2.42E+02 kg/yr 6.30E+00 kg/yr 1.29E+02 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr
Percent Capture by GMCS 97 % 99 % 99 % 0 % 0 % 0 % 0 %

Notes:
1.  Negative numbers are an artifact of modeling.

GMCS ON

Simulation time 2020

APPENDIX 6.2c
Calculation of Mass Flux - Sauget Area 2 Source Zone
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CB 14DCB 24D PCE TCE DCE VC
Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.28E+02 3.26E+00 1A 2.50E-13 1.62E-12 1A 2.48E-22 1.61E-21 1A 4.12E-25 2.68E-24 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 4.68E+02 2.43E+00 2A 7.32E-10 3.54E-09 2A 1.09E-14 5.28E-14 2A -7.18E-13 -3.47E-12 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 1.48E+02 7.68E-01 3A 8.14E-05 1.24E-04 3A 3.60E-07 5.50E-07 3A 2.52E-06 3.85E-06 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 1.26E+02 6.54E-01 4A 6.50E-01 8.45E-01 4A 2.55E-03 3.32E-03 4A 5.55E-02 7.21E-02 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 1.38E+02 7.15E-01 5A 4.08E+00 5.80E+00 5A 7.68E-02 1.09E-01 5A 2.41E+00 3.42E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.45E+02 7.52E-01 6A 1.13E+00 1.68E+00 6A 9.49E-02 1.42E-01 6A 3.89E+00 5.82E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 1.02E+02 5.28E-01 7A 2.53E-01 2.66E-01 7A 3.86E-02 4.06E-02 7A 1.35E+00 1.42E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 1.04E+02 5.40E-01 8A 1.17E-06 1.25E-06 8A 1.80E-07 1.93E-07 8A 2.05E-06 2.20E-06 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.46E+02 7.57E-01 9A 5.19E-15 7.82E-15 9A 8.93E-16 1.34E-15 9A 1.50E-15 2.27E-15 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.75E+02 9.10E-01 10A 2.27E-24 4.11E-24 10A 3.93E-25 7.12E-25 10A 8.31E-26 1.50E-25 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.59E+02 1.35E+00 11A 2.59E-33 6.95E-33 11A 4.13E-34 1.11E-33 11A 4.96E-36 1.33E-35 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 5.08E+04 2.64E+02 1B 1.27E-13 6.66E-11 1B 9.38E-23 4.92E-20 1B -3.78E-24 -1.98E-21 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 4.98E+04 2.59E+02 2B -2.27E-09 -1.17E-06 2B 1.54E-14 7.91E-12 2B 3.41E-12 1.76E-09 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 2.58E+04 1.34E+02 3B 2.69E-04 7.16E-02 3B 1.18E-06 3.16E-04 3B 1.26E-05 3.35E-03 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 2.27E+04 1.18E+02 4B 2.51E+00 5.89E+02 4B 8.73E-03 2.05E+00 4B 2.91E-01 6.84E+01 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 2.54E+04 1.32E+02 5B 1.75E+01 4.59E+03 5B 2.95E-01 7.75E+01 5B 1.49E+01 3.91E+03 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 3.37E+04 1.75E+02 6B 4.27E+00 1.49E+03 6B 3.24E-01 1.13E+02 6B 2.08E+01 7.25E+03 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 2.74E+04 1.43E+02 7B 1.02E+00 2.88E+02 7B 1.40E-01 3.96E+01 7B 7.55E+00 2.14E+03 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 4.47E+04 2.32E+02 8B 3.59E-06 1.66E-03 8B 5.13E-07 2.37E-04 8B 7.75E-06 3.58E-03 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 4.38E+04 2.27E+02 9B 1.54E-14 6.95E-12 9B 2.40E-15 1.09E-12 9B 5.70E-15 2.58E-12 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.46E+04 1.80E+02 10B 1.13E-23 4.06E-21 10B 1.74E-24 6.22E-22 10B 5.70E-25 2.04E-22 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.89E+04 1.50E+02 11B 9.71E-33 2.90E-30 11B 1.30E-33 3.88E-31 11B 5.12E-35 1.53E-32 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 4.19E+04 2.18E+02 1C 5.64E-14 2.44E-11 1C 4.04E-23 1.75E-20 1C 3.68E-24 1.59E-21 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 3.88E+04 2.02E+02 2C 1.56E-09 6.27E-07 2C 2.50E-14 1.00E-11 2C -2.42E-12 -9.71E-10 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 1.89E+04 9.82E+01 3C 1.76E-04 3.44E-02 3C 1.35E-06 2.65E-04 3C 7.69E-06 1.50E-03 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.64E+04 8.54E+01 4C 6.57E-01 1.12E+02 4C 1.04E-02 1.77E+00 4C 8.64E-02 1.47E+01 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 1.71E+04 8.86E+01 5C 4.93E+00 8.69E+02 5C 4.14E-01 7.30E+01 5C 3.64E+00 6.42E+02 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 2.20E+04 1.14E+02 6C 3.09E+00 7.03E+02 6C 4.83E-01 1.10E+02 6C 3.94E+00 8.95E+02 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.77E+04 9.20E+01 7C 1.02E+00 1.87E+02 7C 2.06E-01 3.78E+01 7C 1.61E+00 2.94E+02 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 3.13E+04 1.62E+02 8C 3.47E-06 1.12E-03 8C 7.20E-07 2.32E-04 8C 4.42E-06 1.43E-03 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 3.09E+04 1.61E+02 9C 1.53E-14 4.89E-12 9C 3.10E-15 9.90E-13 9C 6.17E-15 1.97E-12 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.51E+04 1.31E+02 10C 9.75E-24 2.53E-21 10C 2.05E-24 5.33E-22 10C 6.36E-25 1.65E-22 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.24E+04 1.16E+02 11C 8.88E-33 2.05E-30 11C 1.73E-33 4.00E-31 11C 3.89E-35 9.01E-33 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass going into the kg/yr 8.83E+03 kg/yr 4.55E+02 kg/yr 1.52E+04 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/y
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.45E+02 3.35E+00 1A 1.12E-18 7.44E-18 1A 1.12E-25 7.48E-25 1A 2.13E-26 1.42E-25 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 4.92E+02 2.56E+00 2A 1.57E-10 7.98E-10 2A 1.80E-14 9.17E-14 2A 2.56E-14 1.30E-13 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 1.63E+02 8.46E-01 3A 3.19E-04 5.36E-04 3A 5.00E-07 8.43E-07 3A 2.75E-06 4.63E-06 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 1.21E+02 6.29E-01 4A 1.63E-01 2.04E-01 4A 1.30E-03 1.63E-03 4A 2.04E-02 2.56E-02 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 8.23E+00 4.28E-02 5A 3.10E-01 2.64E-02 5A 4.25E-03 3.61E-04 5A 6.04E-02 5.14E-03 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.18E+00 6.14E-03 6A 4.56E-02 5.57E-04 6A 9.92E-04 1.21E-05 6A 3.16E-02 3.86E-04 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 5.85E+01 3.04E-01 7A 1.35E-02 8.18E-03 7A 2.13E-03 1.29E-03 7A 5.20E-02 3.14E-02 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 1.12E+02 5.83E-01 8A 3.47E-07 4.03E-07 8A 5.36E-08 6.22E-08 8A 5.85E-07 6.79E-07 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.53E+02 7.93E-01 9A 1.55E-15 2.44E-15 9A 2.70E-16 4.26E-16 9A 5.04E-16 7.94E-16 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.80E+02 9.34E-01 10A 7.83E-25 1.46E-24 10A 1.37E-25 2.54E-25 10A 4.18E-26 7.77E-26 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.64E+02 1.37E+00 11A 1.22E-33 3.34E-33 11A 2.04E-34 5.57E-34 11A 7.10E-36 1.94E-35 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 5.21E+04 2.71E+02 1B 6.21E-19 3.34E-16 1B 3.06E-25 1.65E-22 1B 9.69E-26 5.22E-23 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 5.25E+04 2.73E+02 2B 2.74E-10 1.49E-07 2B 4.40E-14 2.38E-11 2B 9.18E-14 4.98E-11 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 2.84E+04 1.48E+02 3B 7.49E-04 2.20E-01 3B 1.57E-06 4.60E-04 3B 1.29E-05 3.79E-03 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 2.19E+04 1.14E+02 4B 5.34E-01 1.21E+02 4B 4.21E-03 9.52E-01 4B 9.90E-02 2.24E+01 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 1.30E+03 6.75E+00 5B 1.66E+00 2.23E+01 5B 2.15E-02 2.89E-01 5B 5.71E-01 7.67E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 3.47E+02 1.80E+00 6B 2.29E-01 8.20E-01 6B 4.78E-03 1.71E-02 6B 2.39E-01 8.56E-01 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 1.63E+04 8.46E+01 7B 6.67E-02 1.12E+01 7B 9.30E-03 1.57E+00 7B 3.68E-01 6.20E+01 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 4.81E+04 2.50E+02 8B 1.03E-06 5.12E-04 8B 1.48E-07 7.34E-05 8B 2.11E-06 1.05E-03 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 4.58E+04 2.38E+02 9B 4.44E-15 2.10E-12 9B 7.06E-16 3.34E-13 9B 1.83E-15 8.66E-13 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.56E+04 1.85E+02 10B 3.73E-24 1.37E-21 10B 5.78E-25 2.13E-22 10B 2.73E-25 1.00E-22 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.94E+04 1.53E+02 11B 4.14E-33 1.26E-30 11B 6.12E-34 1.86E-31 11B 3.20E-35 9.71E-33 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 4.30E+04 2.24E+02 1C 4.53E-19 2.01E-16 1C 3.63E-25 1.61E-22 1C 1.16E-25 5.15E-23 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 4.09E+04 2.12E+02 2C 2.91E-10 1.23E-07 2C 5.20E-14 2.20E-11 2C 9.74E-14 4.12E-11 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 2.08E+04 1.08E+02 3C 8.04E-04 1.73E-01 3C 1.60E-06 3.44E-04 3C 7.41E-06 1.60E-03 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.59E+04 8.25E+01 4C 2.21E-01 3.63E+01 4C 4.47E-03 7.33E-01 4C 2.83E-02 4.64E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 8.47E+02 4.40E+00 5C 7.04E-01 6.16E+00 5C 3.28E-02 2.87E-01 5C 2.46E-01 2.15E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 1.74E+02 9.06E-01 6C 8.29E-02 1.49E-01 6C 1.54E-02 2.78E-02 6C 3.40E-02 6.12E-02 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.06E+04 5.52E+01 7C 6.45E-02 7.09E+00 7C 1.35E-02 1.48E+00 7C 8.65E-02 9.50E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 3.36E+04 1.75E+02 8C 9.81E-07 3.41E-04 8C 2.04E-07 7.09E-05 8C 1.20E-06 4.16E-04 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 3.23E+04 1.68E+02 9C 4.51E-15 1.51E-12 9C 9.10E-16 3.04E-13 9C 2.01E-15 6.73E-13 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.58E+04 1.34E+02 10C 3.28E-24 8.75E-22 10C 6.82E-25 1.82E-22 10C 3.08E-25 8.20E-23 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.28E+04 1.18E+02 11C 4.01E-33 9.44E-31 11C 8.09E-34 1.91E-31 11C 4.25E-35 1.00E-32 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass discharge into the river adjacent to Site 2.05E+02 kg/yr 5.36E+00 kg/yr 1.09E+02 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr
Percent Capture by GMCS 97 % 99 % 99 % 0 % 0 % 0 % 0 %

GMCS ON

Simulation time 2030

APPENDIX 6.2d
Calculation of Mass Flux - Sauget Area 2 Source Zone
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G-2935
Date Issued: 24-Mar-08
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CB 14DCB 24D PCE TCE DCE VC
Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.33E+02 3.29E+00 1A 2.21E-18 1.45E-17 1A 3.72E-26 2.43E-25 1A 6.50E-27 4.26E-26 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 4.71E+02 2.45E+00 2A 6.59E-12 3.21E-11 2A 6.65E-15 3.24E-14 2A 1.07E-14 5.19E-14 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 1.49E+02 7.72E-01 3A 6.69E-05 1.03E-04 3A 3.07E-07 4.72E-07 3A 2.15E-06 3.30E-06 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 1.27E+02 6.57E-01 4A 5.49E-01 7.18E-01 4A 2.17E-03 2.84E-03 4A 4.70E-02 6.15E-02 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 1.38E+02 7.19E-01 5A 3.45E+00 4.94E+00 5A 6.54E-02 9.36E-02 5A 2.04E+00 2.91E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.45E+02 7.56E-01 6A 9.51E-01 1.43E+00 6A 8.09E-02 1.22E-01 6A 3.29E+00 4.94E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 1.02E+02 5.30E-01 7A 2.14E-01 2.26E-01 7A 3.29E-02 3.47E-02 7A 1.15E+00 1.21E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 1.04E+02 5.42E-01 8A 9.91E-07 1.07E-06 8A 1.54E-07 1.66E-07 8A 1.75E-06 1.89E-06 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.46E+02 7.60E-01 9A 4.53E-15 6.85E-15 9A 7.84E-16 1.18E-15 9A 1.39E-15 2.10E-15 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.76E+02 9.13E-01 10A 2.45E-24 4.45E-24 10A 4.23E-25 7.69E-25 10A 1.14E-25 2.07E-25 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.60E+02 1.35E+00 11A 3.45E-33 9.26E-33 11A 5.58E-34 1.50E-33 11A 1.62E-35 4.36E-35 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 5.12E+04 2.66E+02 1B 1.32E-18 6.97E-16 1B 9.04E-26 4.78E-23 1B 3.00E-26 1.59E-23 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 5.01E+04 2.60E+02 2B 1.26E-11 6.55E-09 2B 1.65E-14 8.56E-12 2B 3.92E-14 2.03E-11 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 2.59E+04 1.35E+02 3B 2.22E-04 5.95E-02 3B 1.01E-06 2.70E-04 3B 1.07E-05 2.87E-03 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 2.29E+04 1.19E+02 4B 2.11E+00 4.98E+02 4B 7.42E-03 1.75E+00 4B 2.45E-01 5.80E+01 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 2.56E+04 1.33E+02 5B 1.47E+01 3.89E+03 5B 2.50E-01 6.61E+01 5B 1.25E+01 3.31E+03 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 3.39E+04 1.76E+02 6B 3.59E+00 1.26E+03 6B 2.75E-01 9.64E+01 6B 1.75E+01 6.13E+03 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 2.76E+04 1.43E+02 7B 8.56E-01 2.44E+02 7B 1.19E-01 3.38E+01 7B 6.36E+00 1.81E+03 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 4.49E+04 2.33E+02 8B 3.05E-06 1.41E-03 8B 4.38E-07 2.03E-04 8B 6.62E-06 3.07E-03 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 4.39E+04 2.28E+02 9B 1.33E-14 6.06E-12 9B 2.10E-15 9.52E-13 9B 5.20E-15 2.36E-12 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.47E+04 1.80E+02 10B 1.19E-23 4.27E-21 10B 1.83E-24 6.55E-22 10B 7.60E-25 2.73E-22 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.90E+04 1.50E+02 11B 1.19E-32 3.57E-30 11B 1.71E-33 5.11E-31 11B 7.40E-35 2.22E-32 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 4.22E+04 2.19E+02 1C 9.09E-19 3.97E-16 1C 1.06E-25 4.63E-23 1C 3.59E-26 1.57E-23 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 3.91E+04 2.03E+02 2C 1.29E-11 5.21E-09 2C 2.01E-14 8.10E-12 2C 4.25E-14 1.71E-11 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 1.90E+04 9.88E+01 3C 1.44E-04 2.83E-02 3C 1.15E-06 2.25E-04 3C 6.54E-06 1.28E-03 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.65E+04 8.59E+01 4C 5.52E-01 9.44E+01 4C 8.77E-03 1.50E+00 4C 7.29E-02 1.25E+01 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 1.71E+04 8.91E+01 5C 4.15E+00 7.35E+02 5C 3.50E-01 6.19E+01 5C 3.07E+00 5.44E+02 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 2.21E+04 1.15E+02 6C 2.60E+00 5.94E+02 6C 4.07E-01 9.30E+01 6C 3.32E+00 7.58E+02 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.78E+04 9.24E+01 7C 8.59E-01 1.58E+02 7C 1.74E-01 3.20E+01 7C 1.36E+00 2.49E+02 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 3.14E+04 1.63E+02 8C 2.94E-06 9.55E-04 8C 6.12E-07 1.98E-04 8C 3.77E-06 1.22E-03 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 3.10E+04 1.61E+02 9C 1.33E-14 4.27E-12 9C 2.70E-15 8.66E-13 9C 5.64E-15 1.81E-12 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.52E+04 1.31E+02 10C 1.03E-23 2.69E-21 10C 2.15E-24 5.60E-22 10C 8.52E-25 2.22E-22 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.24E+04 1.17E+02 11C 1.14E-32 2.66E-30 11C 2.26E-33 5.25E-31 11C 9.86E-35 2.29E-32 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass going into the kg/yr 7.48E+03 kg/yr 3.87E+02 kg/yr 1.29E+04 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/y

GMCS OFF

Simulation time 2030

APPENDIX 6.2d
Calculation of Mass Flux - Sauget Area 2 Source Zone
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.46E+02 3.35E+00 1A 1.30E-21 8.70E-21 1A 9.18E-26 6.13E-25 1A 1.85E-26 1.23E-25 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 4.93E+02 2.56E+00 2A 1.37E-10 6.97E-10 2A 1.51E-14 7.66E-14 2A 2.23E-14 1.13E-13 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 1.63E+02 8.47E-01 3A 2.69E-04 4.53E-04 3A 4.15E-07 6.99E-07 3A 2.31E-06 3.90E-06 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 1.21E+02 6.29E-01 4A 1.37E-01 1.71E-01 4A 1.08E-03 1.35E-03 4A 1.72E-02 2.15E-02 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 8.23E+00 4.28E-02 5A 2.61E-01 2.22E-02 5A 3.53E-03 3.00E-04 5A 5.08E-02 4.32E-03 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.18E+00 6.14E-03 6A 3.86E-02 4.71E-04 6A 8.25E-04 1.01E-05 6A 2.66E-02 3.25E-04 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 5.85E+01 3.04E-01 7A 1.14E-02 6.88E-03 7A 1.77E-03 1.07E-03 7A 4.37E-02 2.65E-02 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 1.12E+02 5.83E-01 8A 2.92E-07 3.39E-07 8A 4.44E-08 5.16E-08 8A 4.91E-07 5.70E-07 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.53E+02 7.93E-01 9A 1.30E-15 2.06E-15 9A 2.25E-16 3.54E-16 9A 4.38E-16 6.91E-16 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.80E+02 9.35E-01 10A 6.71E-25 1.25E-24 10A 1.18E-25 2.19E-25 10A 3.43E-26 6.37E-26 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.64E+02 1.37E+00 11A 9.49E-34 2.59E-33 11A 1.58E-34 4.32E-34 11A 6.12E-36 1.67E-35 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 5.21E+04 2.71E+02 1B 2.43E-21 1.31E-18 1B 2.66E-25 1.43E-22 1B 8.42E-26 4.54E-23 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 5.25E+04 2.73E+02 2B 2.40E-10 1.30E-07 2B 3.66E-14 1.99E-11 2B 7.92E-14 4.30E-11 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 2.84E+04 1.48E+02 3B 6.31E-04 1.86E-01 3B 1.30E-06 3.82E-04 3B 1.09E-05 3.19E-03 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 2.19E+04 1.14E+02 4B 4.49E-01 1.02E+02 4B 3.48E-03 7.88E-01 4B 8.32E-02 1.88E+01 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 1.30E+03 6.76E+00 5B 1.40E+00 1.88E+01 5B 1.78E-02 2.39E-01 5B 4.80E-01 6.45E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 3.47E+02 1.80E+00 6B 1.93E-01 6.92E-01 6B 3.96E-03 1.42E-02 6B 2.01E-01 7.20E-01 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 1.63E+04 8.47E+01 7B 5.61E-02 9.45E+00 7B 7.71E-03 1.30E+00 7B 3.09E-01 5.21E+01 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 4.81E+04 2.50E+02 8B 8.64E-07 4.30E-04 8B 1.22E-07 6.08E-05 8B 1.77E-06 8.82E-04 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 4.58E+04 2.38E+02 9B 3.73E-15 1.76E-12 9B 5.85E-16 2.77E-13 9B 1.58E-15 7.48E-13 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.56E+04 1.85E+02 10B 3.23E-24 1.19E-21 10B 5.03E-25 1.85E-22 10B 2.24E-25 8.25E-23 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.94E+04 1.53E+02 11B 3.24E-33 9.85E-31 11B 4.77E-34 1.45E-31 11B 2.72E-35 8.27E-33 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 4.31E+04 2.24E+02 1C 2.51E-21 1.12E-18 1C 3.17E-25 1.41E-22 1C 1.01E-25 4.48E-23 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 4.09E+04 2.13E+02 2C 2.53E-10 1.07E-07 2C 4.33E-14 1.83E-11 2C 8.42E-14 3.56E-11 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 2.08E+04 1.08E+02 3C 6.78E-04 1.46E-01 3C 1.33E-06 2.86E-04 3C 6.24E-06 1.34E-03 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.59E+04 8.25E+01 4C 1.86E-01 3.05E+01 4C 3.71E-03 6.09E-01 4C 2.38E-02 3.90E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 8.48E+02 4.40E+00 5C 5.92E-01 5.19E+00 5C 2.73E-02 2.39E-01 5C 2.07E-01 1.81E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 1.74E+02 9.06E-01 6C 6.98E-02 1.26E-01 6C 1.28E-02 2.31E-02 6C 2.86E-02 5.15E-02 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.06E+04 5.52E+01 7C 5.43E-02 5.96E+00 7C 1.12E-02 1.23E+00 7C 7.28E-02 7.99E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 3.36E+04 1.75E+02 8C 8.24E-07 2.86E-04 8C 1.69E-07 5.88E-05 8C 1.00E-06 3.49E-04 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 3.23E+04 1.68E+02 9C 3.79E-15 1.27E-12 9C 7.54E-16 2.52E-13 9C 1.74E-15 5.81E-13 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.58E+04 1.34E+02 10C 2.84E-24 7.58E-22 10C 5.92E-25 1.58E-22 10C 2.53E-25 6.75E-23 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.28E+04 1.18E+02 11C 3.13E-33 7.37E-31 11C 6.31E-34 1.49E-31 11C 3.61E-35 8.51E-33 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass discharge into the river adjacent to Site 1.73E+02 kg/yr 4.44E+00 kg/yr 9.19E+01 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr
Percent Capture by GMCS 97 % 99 % 99 % 0 % 0 % 0 % 0 %

GMCS ON

Calculation of Mass Flux - Sauget Area 2 Source Zone
APPENDIX 6.2e

Simulation Time 2038
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G-2935
Date Issued: 24-Mar-08
Page 11 of 11

CB 14DCB 24D PCE TCE DCE VC
Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.33E+02 3.29E+00 1A 4.50E-22 2.95E-21 1A 2.52E-26 1.65E-25 1A 5.55E-27 3.63E-26 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 4.71E+02 2.45E+00 2A 5.68E-12 2.77E-11 2A 5.54E-15 2.70E-14 2A 8.98E-15 4.38E-14 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 1.49E+02 7.73E-01 3A 5.63E-05 8.65E-05 3A 2.54E-07 3.91E-07 3A 1.81E-06 2.78E-06 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 1.27E+02 6.58E-01 4A 4.61E-01 6.04E-01 4A 1.80E-03 2.36E-03 4A 3.95E-02 5.17E-02 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 1.38E+02 7.19E-01 5A 2.90E+00 4.15E+00 5A 5.42E-02 7.76E-02 5A 1.71E+00 2.45E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.45E+02 7.56E-01 6A 8.00E-01 1.20E+00 6A 6.70E-02 1.01E-01 6A 2.77E+00 4.16E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 1.02E+02 5.31E-01 7A 1.80E-01 1.90E-01 7A 2.73E-02 2.88E-02 7A 9.63E-01 1.02E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 1.04E+02 5.43E-01 8A 8.34E-07 9.01E-07 8A 1.28E-07 1.38E-07 8A 1.48E-06 1.59E-06 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.46E+02 7.60E-01 9A 3.84E-15 5.80E-15 9A 6.52E-16 9.86E-16 9A 1.17E-15 1.77E-15 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.76E+02 9.13E-01 10A 2.12E-24 3.85E-24 10A 3.63E-25 6.59E-25 10A 9.77E-26 1.78E-25 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.60E+02 1.35E+00 11A 2.99E-33 8.04E-33 11A 4.86E-34 1.31E-33 11A 1.54E-35 4.13E-35 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 5.12E+04 2.66E+02 1B 2.80E-22 1.48E-19 1B 7.36E-26 3.89E-23 1B 2.54E-26 1.34E-23 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 5.01E+04 2.60E+02 2B 1.08E-11 5.61E-09 2B 1.37E-14 7.11E-12 2B 3.30E-14 1.71E-11 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 2.59E+04 1.35E+02 3B 1.87E-04 5.00E-02 3B 8.33E-07 2.23E-04 3B 9.00E-06 2.41E-03 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 2.29E+04 1.19E+02 4B 1.77E+00 4.19E+02 4B 6.14E-03 1.45E+00 4B 2.06E-01 4.87E+01 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 2.56E+04 1.33E+02 5B 1.24E+01 3.27E+03 5B 2.07E-01 5.48E+01 5B 1.05E+01 2.79E+03 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 3.39E+04 1.76E+02 6B 3.02E+00 1.06E+03 6B 2.28E-01 7.99E+01 6B 1.47E+01 5.16E+03 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 2.76E+04 1.43E+02 7B 7.20E-01 2.05E+02 7B 9.82E-02 2.80E+01 7B 5.35E+00 1.52E+03 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 4.49E+04 2.33E+02 8B 2.56E-06 1.19E-03 8B 3.63E-07 1.69E-04 8B 5.57E-06 2.59E-03 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 4.39E+04 2.28E+02 9B 1.13E-14 5.12E-12 9B 1.74E-15 7.90E-13 9B 4.37E-15 1.99E-12 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.47E+04 1.80E+02 10B 1.04E-23 3.74E-21 10B 1.55E-24 5.57E-22 10B 6.48E-25 2.33E-22 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.90E+04 1.51E+02 11B 1.03E-32 3.09E-30 11B 1.48E-33 4.42E-31 11B 6.95E-35 2.08E-32 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 4.23E+04 2.20E+02 1C 3.93E-22 1.72E-19 1C 8.79E-26 3.84E-23 1C 3.06E-26 1.34E-23 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 3.91E+04 2.03E+02 2C 1.11E-11 4.47E-09 2C 1.66E-14 6.72E-12 2C 3.57E-14 1.44E-11 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 1.90E+04 9.88E+01 3C 1.21E-04 2.38E-02 3C 9.51E-07 1.87E-04 3C 5.50E-06 1.08E-03 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.65E+04 8.59E+01 4C 4.64E-01 7.94E+01 4C 7.27E-03 1.24E+00 4C 6.13E-02 1.05E+01 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 1.71E+04 8.91E+01 5C 3.49E+00 6.18E+02 5C 2.90E-01 5.14E+01 5C 2.58E+00 4.58E+02 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 2.21E+04 1.15E+02 6C 2.19E+00 5.00E+02 6C 3.38E-01 7.72E+01 6C 2.79E+00 6.38E+02 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.78E+04 9.24E+01 7C 7.23E-01 1.33E+02 7C 1.44E-01 2.66E+01 7C 1.14E+00 2.10E+02 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 3.14E+04 1.63E+02 8C 2.48E-06 8.04E-04 8C 5.08E-07 1.65E-04 8C 3.18E-06 1.03E-03 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 3.10E+04 1.61E+02 9C 1.12E-14 3.61E-12 9C 2.24E-15 7.19E-13 9C 4.74E-15 1.52E-12 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.52E+04 1.31E+02 10C 9.00E-24 2.34E-21 10C 1.83E-24 4.77E-22 10C 7.29E-25 1.90E-22 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.25E+04 1.17E+02 11C 9.87E-33 2.29E-30 11C 1.95E-33 4.53E-31 11C 9.20E-35 2.14E-32 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass going into the kg/yr 6.29E+03 kg/yr 3.21E+02 kg/yr 1.08E+04 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/y

GMCS OFF

APPENDIX 6.2e
Calculation of Mass Flux - Sauget Area 2 Source Zone

Simulation Time 2038
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GSI Job No.: G-2935
Issued: 24-Mar-08
page 1 of 11

All 7 COCS Chlorobenzene 1,4-Dichlorobenzene 2,4-D Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride
2006 1,562 308 32 0 1 2 967 251
2010 1,523 292 31 0 1 2 917 280
2020 2,216 537 57 0 3 3 1,337 279
2030 1,888 457 49 0 6 6 1,135 236
2038 1,589 385 40 0 5 5 953 201

All 7 COCS Chlorobenzene 1,4-Dichlorobenzene 2,4-D Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride
2006 87 16 1 0 0 0 49 21
2010 28 4 0.4 0 0 0 15 9
2020 50 16 1 0 0 0 21 11
2030 43 14 1 0 0 0 18 10
2038 37 12 1 0 0 0 16 9

All 7 COCS Chlorobenzene 1,4-Dichlorobenzene 2,4-D Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride
2006 94 95 96 - 99 98 95 92
2010 98 98 99 - 99 98 98 97
2020 98 97 98 - 99 97 98 96
2030 98 97 98 - 99 97 98 96
2038 98 97 98 - 99 97 98 96

Mass Discharge to River Along Site With GMCS ON  (kg/yr)

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer

Percent Capture by GMCS (%)

APPENDIX 6.3
GROUNDWATER FATE AND TRANSPORT MODEL MASS FLUX RESULTS

Clayton Chemical Source Zones

Mass Discharge to River Along Site With GMCS OFF  (kg/yr)



G-2935
Date Issued: 24-Mar-08
Page 2 of 11

CB 14DCB 24D PCE TCE 12DCE VC
Conc in Conc in Conc in Conc in Conc in Conc in Conc in 

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 3.11E+02 1.62E+00 1A 3.01E-11 9.69E-11 1A 2.46E-12 7.93E-12 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 9.25E-08 2.98E-07 1A 2.61E-07 8.41E-07
SHU Zone 2 to 12 = 2.74E+02 1.42E+00 2A 6.47E-08 1.83E-07 2A 8.85E-09 2.51E-08 2A 0.00E+00 0.00E+00 2A 3.80E-18 1.08E-17 2A 1.07E-17 3.02E-17 2A 1.45E-06 4.11E-06 2A 1.83E-06 5.19E-06
SHU Zone 3 to 12 = 9.72E+01 5.05E-01 3A 5.07E-04 5.10E-04 3A 4.48E-05 4.50E-05 3A 0.00E+00 0.00E+00 3A 2.19E-08 2.20E-08 3A 4.86E-08 4.88E-08 3A 1.35E-03 1.36E-03 3A 1.08E-03 1.08E-03
SHU Zone 4 to 12 = 7.19E+01 3.74E-01 4A 3.22E-02 2.39E-02 4A 2.69E-03 2.00E-03 4A 0.00E+00 0.00E+00 4A 1.28E-05 9.52E-06 4A 2.16E-05 1.60E-05 4A 6.64E-02 4.94E-02 4A 3.57E-02 2.65E-02
SHU Zone 5 to 12 = 5.42E+00 2.81E-02 5A 3.98E-02 2.23E-03 5A 3.06E-03 1.71E-04 5A 0.00E+00 0.00E+00 5A 2.20E-05 1.23E-06 5A 3.23E-05 1.81E-06 5A 4.28E-01 2.39E-02 5A 2.74E-01 1.53E-02
SHU Zone 6 to 12 = 8.98E-01 4.67E-03 6A 3.39E-02 3.15E-04 6A 2.99E-03 2.78E-05 6A 0.00E+00 0.00E+00 6A 2.14E-05 1.98E-07 6A 2.72E-05 2.52E-07 6A 3.95E-01 3.67E-03 6A 2.23E-01 2.07E-03
SHU Zone 7 to 12 = 4.05E+01 2.10E-01 7A 2.34E-04 9.80E-05 7A 2.42E-05 1.01E-05 7A 0.00E+00 0.00E+00 7A 7.37E-09 3.09E-09 7A 1.37E-08 5.75E-09 7A 1.90E-03 7.95E-04 7A 9.88E-04 4.14E-04
SHU Zone 8 to 12 = 8.19E+01 4.26E-01 8A 1.41E-07 1.19E-07 8A 1.34E-08 1.13E-08 8A 0.00E+00 0.00E+00 8A 7.16E-13 6.06E-13 8A 1.68E-12 1.42E-12 8A 1.00E-06 8.51E-07 8A 5.26E-07 4.46E-07
SHU Zone 9 to 12 = 1.22E+02 6.31E-01 9A 1.09E-18 1.38E-18 9A 1.71E-19 2.15E-19 9A 0.00E+00 0.00E+00 9A 3.24E-30 4.07E-30 9A 1.70E-29 2.14E-29 9A 7.64E-17 9.60E-17 9A 6.60E-17 8.30E-17
SHU Zone 10 to 12 = 1.52E+02 7.90E-01 10A 6.44E-29 1.01E-28 10A 5.12E-30 8.05E-30 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 6.53E-26 1.03E-25 10A 7.93E-26 1.25E-25
SHU Zone 11 to 12 = 2.32E+02 1.20E+00 11A 5.24E-38 1.25E-37 11A 4.65E-39 1.11E-38 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 5.11E-34 1.22E-33 11A 7.83E-34 1.87E-33
MHU Zone 1 to 12 = 2.54E+04 1.32E+02 1B 6.67E-11 1.75E-08 1B 4.65E-12 1.22E-09 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 1.03E-07 2.71E-05 1B 2.89E-07 7.58E-05
MHU Zone 2 to 12 = 2.99E+04 1.55E+02 2B 1.24E-08 3.83E-06 2B 1.41E-09 4.36E-07 2B 0.00E+00 0.00E+00 2B 7.62E-17 2.36E-14 2B 2.07E-16 6.40E-14 2B 3.59E-07 1.11E-04 2B 4.36E-07 1.35E-04
MHU Zone 3 to 12 = 1.69E+04 8.80E+01 3B 8.51E-04 1.49E-01 3B 6.80E-05 1.19E-02 3B 0.00E+00 0.00E+00 3B 1.24E-07 2.17E-05 3B 2.61E-07 4.57E-05 3B 7.35E-04 1.29E-01 3B 3.58E-04 6.27E-02
MHU Zone 4 to 12 = 1.30E+04 6.74E+01 4B 5.20E-02 6.97E+00 4B 3.95E-03 5.29E-01 4B 0.00E+00 0.00E+00 4B 5.98E-05 8.01E-03 4B 9.95E-05 1.33E-02 4B 1.02E-01 1.37E+01 4B 4.24E-02 5.68E+00
MHU Zone 5 to 12 = 8.04E+02 4.17E+00 5B 6.94E-02 5.77E-01 5B 4.25E-03 3.53E-02 5B 0.00E+00 0.00E+00 5B 5.78E-04 4.80E-03 5B 8.04E-04 6.68E-03 5B 6.58E-01 5.46E+00 5B 3.96E-01 3.28E+00
MHU Zone 6 to 12 = 2.65E+02 1.38E+00 6B 4.97E-02 1.36E-01 6B 3.27E-03 8.96E-03 6B 0.00E+00 0.00E+00 6B 2.04E-04 5.59E-04 6B 2.53E-04 6.94E-04 6B 6.28E-01 1.72E+00 6B 3.49E-01 9.54E-01
MHU Zone 7 to 12 = 1.14E+04 5.91E+01 7B 3.00E-04 3.53E-02 7B 2.93E-05 3.44E-03 7B 0.00E+00 0.00E+00 7B 9.69E-08 1.14E-05 7B 1.55E-07 1.82E-05 7B 3.39E-03 3.99E-01 7B 1.64E-03 1.93E-01
MHU Zone 8 to 12 = 3.55E+04 1.85E+02 8B 2.66E-07 9.76E-05 8B 2.37E-08 8.71E-06 8B 0.00E+00 0.00E+00 8B 3.79E-12 1.39E-09 8B 8.72E-12 3.20E-09 8B 2.73E-06 1.00E-03 8B 1.40E-06 5.16E-04
MHU Zone 9 to 12 = 3.67E+04 1.91E+02 9B 9.37E-18 3.56E-15 9B 1.38E-18 5.22E-16 9B 0.00E+00 0.00E+00 9B 4.99E-29 1.89E-26 9B 2.63E-28 9.99E-26 9B 3.13E-16 1.19E-13 9B 2.36E-16 8.95E-14
MHU Zone 10 to 12 = 3.00E+04 1.56E+02 10B 3.08E-28 9.54E-26 10B 2.30E-29 7.12E-27 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 2.46E-25 7.62E-23 10B 2.70E-25 8.38E-23
MHU Zone 11 to 12 = 2.58E+04 1.34E+02 11B 1.14E-37 3.05E-35 11B 7.92E-39 2.11E-36 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 9.26E-34 2.47E-31 11B 1.33E-33 3.54E-31
DHU Zone 1 to 12 = 2.09E+04 1.09E+02 1C 4.81E-11 1.04E-08 1C 6.58E-12 1.42E-09 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 1.19E-07 2.56E-05 1C 3.31E-07 7.16E-05
DHU Zone 2 to 12 = 2.33E+04 1.21E+02 2C 6.31E-09 1.52E-06 2C 8.45E-10 2.03E-07 2C 0.00E+00 0.00E+00 2C 6.69E-17 1.61E-14 2C 1.82E-16 4.37E-14 2C 2.03E-07 4.88E-05 2C 2.37E-07 5.70E-05
DHU Zone 3 to 12 = 1.24E+04 6.44E+01 3C 1.21E-03 1.55E-01 3C 1.23E-04 1.58E-02 3C 0.00E+00 0.00E+00 3C 7.49E-08 9.61E-06 3C 1.56E-07 2.00E-05 3C 1.03E-03 1.32E-01 3C 3.93E-04 5.04E-02
DHU Zone 4 to 12 = 9.40E+03 4.88E+01 4C 7.59E-02 7.37E+00 4C 7.86E-03 7.64E-01 4C 0.00E+00 0.00E+00 4C 3.03E-05 2.95E-03 4C 5.15E-05 5.00E-03 4C 1.83E-01 1.77E+01 4C 6.18E-02 6.00E+00
DHU Zone 5 to 12 = 5.13E+02 2.67E+00 5C 6.65E-02 3.52E-01 5C 9.02E-03 4.78E-02 5C 0.00E+00 0.00E+00 5C 2.12E-04 1.12E-03 5C 3.23E-04 1.71E-03 5C 1.22E+00 6.48E+00 5C 6.30E-01 3.34E+00
DHU Zone 6 to 12 = 1.29E+02 6.69E-01 6C 2.78E-02 3.70E-02 6C 7.39E-03 9.83E-03 6C 0.00E+00 0.00E+00 6C 7.35E-05 9.78E-05 6C 1.05E-04 1.39E-04 6C 1.72E+00 2.29E+00 6C 7.13E-01 9.49E-01
DHU Zone 7 to 12 = 7.41E+03 3.85E+01 7C 2.34E-04 1.79E-02 7C 4.26E-05 3.26E-03 7C 0.00E+00 0.00E+00 7C 7.10E-08 5.44E-06 7C 1.11E-07 8.47E-06 7C 5.47E-03 4.19E-01 7C 2.16E-03 1.66E-01
DHU Zone 8 to 12 = 2.48E+04 1.29E+02 8C 1.93E-07 4.95E-05 8C 3.42E-08 8.77E-06 8C 0.00E+00 0.00E+00 8C 2.17E-12 5.57E-10 8C 4.98E-12 1.28E-09 8C 4.38E-06 1.13E-03 8C 1.80E-06 4.62E-04
DHU Zone 9 to 12 = 2.59E+04 1.35E+02 9C 1.05E-17 2.82E-15 9C 1.85E-18 4.95E-16 9C 0.00E+00 0.00E+00 9C 1.13E-28 3.02E-26 9C 5.98E-28 1.60E-25 9C 4.05E-16 1.08E-13 9C 3.06E-16 8.20E-14
DHU Zone 10 to 12 = 2.18E+04 1.13E+02 10C 2.34E-28 5.26E-26 10C 2.68E-29 6.02E-27 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 2.91E-25 6.55E-23 10C 3.19E-25 7.17E-23
DHU Zone 11 to 12 = 2.00E+04 1.04E+02 11C 1.03E-37 2.12E-35 11C 1.04E-38 2.16E-36 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 1.20E-33 2.48E-31 11C 1.71E-33 3.54E-31

total mass discharge into the river adjacent to Site 1.58E+01 kg/yr 1.43E+00 kg/yr 0.00E+00 kg/yr 1.76E-02 kg/yr 2.77E-02 kg/yr 4.85E+01 kg/yr 2.07E+01 kg/yr
Percent Capture by GMCS 95 % 96 % #DIV/0! % 99 % 98 % 95 % 92 %

GMCS ON

Simulation time 2006
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CB 14DCB 24D PCE TCE DCE VC
Conc in Conc in Conc in Conc in Conc in Conc in Conc in 

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 3.13E+02 1.63E+00 1A 2.77E-11 8.95E-11 1A 2.24E-12 7.24E-12 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 9.39E-08 3.04E-07 1A 2.65E-07 8.58E-07
SHU Zone 2 to 12 = 2.76E+02 1.43E+00 2A 6.80E-08 1.94E-07 2A 9.55E-09 2.72E-08 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 1.57E-27 4.46E-27 2A 1.48E-06 4.22E-06 2A 1.88E-06 5.35E-06
SHU Zone 3 to 12 = 9.78E+01 5.08E-01 3A 3.64E-05 3.68E-05 3A 4.79E-06 4.84E-06 3A 0.00E+00 0.00E+00 3A 3.22E-12 3.25E-12 3A 7.19E-12 7.27E-12 3A 1.18E-03 1.20E-03 3A 1.04E-03 1.05E-03
SHU Zone 4 to 12 = 8.70E+01 4.52E-01 4A 4.14E-03 3.72E-03 4A 3.54E-04 3.18E-04 4A 0.00E+00 0.00E+00 4A 1.39E-07 1.25E-07 4A 2.41E-07 2.17E-07 4A 2.20E-02 1.98E-02 4A 1.74E-02 1.56E-02
SHU Zone 5 to 12 = 9.84E+01 5.11E-01 5A 1.30E-01 1.33E-01 5A 1.13E-02 1.15E-02 5A 0.00E+00 0.00E+00 5A 1.30E-04 1.32E-04 5A 1.88E-04 1.91E-04 5A 3.43E-01 3.49E-01 5A 1.81E-01 1.84E-01
SHU Zone 6 to 12 = 1.07E+02 5.55E-01 6A 1.23E-01 1.35E-01 6A 1.28E-02 1.42E-02 6A 0.00E+00 0.00E+00 6A 5.45E-04 6.02E-04 6A 7.06E-04 7.79E-04 6A 5.21E-01 5.75E-01 6A 2.26E-01 2.49E-01
SHU Zone 7 to 12 = 7.87E+01 4.09E-01 7A 5.90E-05 4.80E-05 7A 6.91E-06 5.62E-06 7A 0.00E+00 0.00E+00 7A 1.64E-08 1.33E-08 7A 3.09E-08 2.51E-08 7A 3.61E-04 2.94E-04 7A 1.68E-04 1.37E-04
SHU Zone 8 to 12 = 8.35E+01 4.34E-01 8A 6.16E-11 5.31E-11 8A 5.79E-12 5.00E-12 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 6.56E-10 5.66E-10 8A 3.97E-10 3.43E-10
SHU Zone 9 to 12 = 1.22E+02 6.34E-01 9A 3.89E-19 4.91E-19 9A 3.40E-20 4.28E-20 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 3.67E-17 4.63E-17 9A 3.15E-17 3.97E-17
SHU Zone 10 to 12 = 1.53E+02 7.93E-01 10A 4.64E-29 7.32E-29 10A 3.59E-30 5.67E-30 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 5.66E-26 8.92E-26 10A 6.98E-26 1.10E-25
SHU Zone 11 to 12 = 2.32E+02 1.21E+00 11A 4.92E-38 1.18E-37 11A 4.16E-39 9.98E-39 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 4.95E-34 1.19E-33 11A 7.61E-34 1.83E-33
MHU Zone 1 to 12 = 2.55E+04 1.32E+02 1B 6.41E-11 1.69E-08 1B 4.45E-12 1.17E-09 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 1.11E-07 2.93E-05 1B 3.12E-07 8.21E-05
MHU Zone 2 to 12 = 3.00E+04 1.56E+02 2B 1.29E-08 4.01E-06 2B 1.50E-09 4.67E-07 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 3.71E-07 1.15E-04 2B 4.51E-07 1.40E-04
MHU Zone 3 to 12 = 1.70E+04 8.85E+01 3B 2.22E-05 3.91E-03 3B 1.89E-06 3.33E-04 3B 0.00E+00 0.00E+00 3B 6.03E-11 1.06E-08 3B 1.31E-10 2.31E-08 3B 1.66E-04 2.92E-02 3B 1.40E-04 2.46E-02
MHU Zone 4 to 12 = 1.57E+04 8.13E+01 4B 1.15E-02 1.87E+00 4B 8.65E-04 1.40E-01 4B 0.00E+00 0.00E+00 4B 1.68E-06 2.72E-04 4B 2.86E-06 4.63E-04 4B 5.75E-03 9.31E-01 4B 3.03E-03 4.90E-01
MHU Zone 5 to 12 = 1.82E+04 9.47E+01 5B 4.24E-01 7.99E+01 5B 3.34E-02 6.29E+00 5B 0.00E+00 0.00E+00 5B 1.25E-03 2.36E-01 5B 1.67E-03 3.14E-01 5B 6.20E-01 1.17E+02 5B 1.98E-01 3.73E+01
MHU Zone 6 to 12 = 2.52E+04 1.31E+02 6B 3.51E-01 9.15E+01 6B 3.31E-02 8.63E+00 6B 0.00E+00 0.00E+00 6B 3.14E-03 8.19E-01 6B 3.42E-03 8.91E-01 6B 1.16E+00 3.02E+02 6B 4.00E-01 1.04E+02
MHU Zone 7 to 12 = 2.14E+04 1.11E+02 7B 1.58E-04 3.49E-02 7B 1.66E-05 3.68E-03 7B 0.00E+00 0.00E+00 7B 1.52E-07 3.36E-05 7B 2.65E-07 5.85E-05 7B 8.12E-04 1.79E-01 7B 3.16E-04 6.97E-02
MHU Zone 8 to 12 = 3.62E+04 1.88E+02 8B 1.39E-10 5.18E-08 8B 1.25E-11 4.66E-09 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 1.62E-09 6.06E-07 8B 9.19E-10 3.44E-07
MHU Zone 9 to 12 = 3.68E+04 1.91E+02 9B 9.51E-19 3.62E-16 9B 8.01E-20 3.05E-17 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 9.31E-17 3.55E-14 9B 7.43E-17 2.83E-14
MHU Zone 10 to 12 = 3.01E+04 1.56E+02 10B 1.99E-28 6.19E-26 10B 1.41E-29 4.37E-27 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 1.90E-25 5.92E-23 10B 2.13E-25 6.64E-23
MHU Zone 11 to 12 = 2.59E+04 1.34E+02 11B 1.07E-37 2.86E-35 11B 7.39E-39 1.98E-36 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 8.96E-34 2.39E-31 11B 1.29E-33 3.44E-31
DHU Zone 1 to 12 = 2.10E+04 1.09E+02 1C 4.60E-11 9.98E-09 1C 6.32E-12 1.37E-09 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 1.29E-07 2.80E-05 1C 3.61E-07 7.84E-05
DHU Zone 2 to 12 = 2.34E+04 1.21E+02 2C 6.56E-09 1.58E-06 2C 9.01E-10 2.18E-07 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 2.16E-07 5.21E-05 2C 2.52E-07 6.07E-05
DHU Zone 3 to 12 = 1.25E+04 6.48E+01 3C 2.76E-05 3.55E-03 3C 2.96E-06 3.81E-04 3C 0.00E+00 0.00E+00 3C 3.37E-11 4.35E-09 3C 7.33E-11 9.45E-09 3C 9.49E-05 1.22E-02 3C 7.28E-05 9.39E-03
DHU Zone 4 to 12 = 1.13E+04 5.88E+01 4C 1.99E-02 2.33E+00 4C 1.87E-03 2.19E-01 4C 0.00E+00 0.00E+00 4C 8.63E-07 1.01E-04 4C 1.47E-06 1.72E-04 4C 7.15E-03 8.37E-01 4C 2.52E-03 2.95E-01
DHU Zone 5 to 12 = 1.22E+04 6.34E+01 5C 6.63E-01 8.37E+01 5C 6.27E-02 7.91E+00 5C 0.00E+00 0.00E+00 5C 5.98E-04 7.55E-02 5C 9.05E-04 1.14E-01 5C 1.07E+00 1.35E+02 5C 2.49E-01 3.15E+01
DHU Zone 6 to 12 = 1.64E+04 8.53E+01 6C 2.87E-01 4.87E+01 6C 5.42E-02 9.19E+00 6C 0.00E+00 0.00E+00 6C 1.22E-03 2.08E-01 6C 1.65E-03 2.80E-01 6C 2.42E+00 4.11E+02 6C 4.49E-01 7.62E+01
DHU Zone 7 to 12 = 1.38E+04 7.16E+01 7C 1.31E-04 1.87E-02 7C 2.34E-05 3.33E-03 7C 0.00E+00 0.00E+00 7C 1.06E-07 1.52E-05 7C 1.87E-07 2.66E-05 7C 1.27E-03 1.81E-01 7C 3.57E-04 5.09E-02
DHU Zone 8 to 12 = 2.53E+04 1.31E+02 8C 1.02E-10 2.66E-08 8C 1.67E-11 4.37E-09 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 2.32E-09 6.06E-07 8C 1.12E-09 2.93E-07
DHU Zone 9 to 12 = 2.60E+04 1.35E+02 9C 8.04E-19 2.16E-16 9C 1.02E-19 2.75E-17 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 1.21E-16 3.25E-14 9C 9.40E-17 2.52E-14
DHU Zone 10 to 12 = 2.18E+04 1.13E+02 10C 1.51E-28 3.40E-26 10C 1.65E-29 3.72E-27 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 2.26E-25 5.09E-23 10C 2.52E-25 5.68E-23
DHU Zone 11 to 12 = 2.00E+04 1.04E+02 11C 9.57E-38 1.98E-35 11C 9.76E-39 2.02E-36 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 1.16E-33 2.41E-31 11C 1.66E-33 3.44E-31

total mass going into the kg/yr 3.08E+02 kg/yr 3.24E+01 kg/yr 0.00E+00 kg/yr 1.34E+00 kg/yr 1.60E+00 kg/yr 9.67E+02 kg/yr 2.51E+02 kg/y

GMCS OFF

Simulation time 2006
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 3.15E+02 1.64E+00 1A 9.37E-13 3.05E-12 1A 9.84E-14 3.20E-13 1A 0.00E+00 0.00E+00 1A 7.82E-29 2.54E-28 1A 1.01E-27 3.27E-27 1A 1.80E-08 5.85E-08 1A 5.60E-08 1.82E-07
SHU Zone 2 to 12 = 2.79E+02 1.45E+00 2A 4.32E-10 1.24E-09 2A 9.39E-11 2.71E-10 2A 0.00E+00 0.00E+00 2A 1.46E-15 4.21E-15 2A 1.64E-14 4.71E-14 2A 1.40E-07 4.04E-07 2A 2.28E-07 6.57E-07
SHU Zone 3 to 12 = 9.96E+01 5.18E-01 3A 1.48E-05 1.53E-05 3A 1.51E-06 1.56E-06 3A 0.00E+00 0.00E+00 3A 2.56E-09 2.64E-09 3A 2.18E-08 2.25E-08 3A 1.28E-04 1.31E-04 3A 1.31E-04 1.35E-04
SHU Zone 4 to 12 = 7.43E+01 3.86E-01 4A 3.97E-03 3.04E-03 4A 3.32E-04 2.55E-04 4A 0.00E+00 0.00E+00 4A 2.23E-06 1.71E-06 4A 8.84E-06 6.79E-06 4A 7.14E-03 5.48E-03 4A 5.26E-03 4.04E-03
SHU Zone 5 to 12 = 5.56E+00 2.89E-02 5A 1.58E-02 9.09E-04 5A 1.06E-03 6.11E-05 5A 0.00E+00 0.00E+00 5A 2.15E-04 1.24E-05 5A 9.98E-04 5.74E-05 5A 2.81E-01 1.62E-02 5A 2.20E-01 1.26E-02
SHU Zone 6 to 12 = 9.18E-01 4.77E-03 6A 5.92E-03 5.62E-05 6A 3.31E-04 3.14E-06 6A 0.00E+00 0.00E+00 6A 7.43E-05 7.05E-07 6A 3.39E-04 3.22E-06 6A 2.24E-01 2.12E-03 6A 1.84E-01 1.75E-03
SHU Zone 7 to 12 = 4.17E+01 2.17E-01 7A 9.30E-06 4.00E-06 7A 1.19E-06 5.14E-07 7A 0.00E+00 0.00E+00 7A 3.37E-08 1.45E-08 7A 1.56E-07 6.71E-08 7A 2.84E-04 1.22E-04 7A 2.04E-04 8.78E-05
SHU Zone 8 to 12 = 8.36E+01 4.35E-01 8A 2.14E-10 1.85E-10 8A 3.33E-11 2.88E-11 8A 0.00E+00 0.00E+00 8A 1.98E-13 1.72E-13 8A 1.59E-12 1.38E-12 8A 1.76E-08 1.52E-08 8A 1.32E-08 1.14E-08
SHU Zone 9 to 12 = 1.23E+02 6.39E-01 9A 2.42E-16 3.08E-16 9A 2.90E-17 3.69E-17 9A 0.00E+00 0.00E+00 9A 4.35E-21 5.53E-21 9A 4.93E-20 6.27E-20 9A 1.95E-14 2.48E-14 9A 1.48E-14 1.88E-14
SHU Zone 10 to 12 = 1.53E+02 7.96E-01 10A 1.02E-25 1.61E-25 10A 1.09E-26 1.72E-26 10A 0.00E+00 0.00E+00 10A 2.32E-31 3.68E-31 10A 3.13E-30 4.96E-30 10A 1.00E-23 1.58E-23 10A 7.88E-24 1.25E-23
SHU Zone 11 to 12 = 2.33E+02 1.21E+00 11A 1.66E-37 3.99E-37 11A 1.21E-38 2.91E-38 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 8.03E-34 1.93E-33 11A 1.17E-33 2.81E-33
MHU Zone 1 to 12 = 2.56E+04 1.33E+02 1B 3.99E-13 1.05E-10 1B 2.87E-14 7.60E-12 1B 0.00E+00 0.00E+00 1B 1.50E-27 3.96E-25 1B 1.89E-26 5.01E-24 1B 4.90E-09 1.30E-06 1B 1.52E-08 4.01E-06
MHU Zone 2 to 12 = 3.04E+04 1.58E+02 2B 8.71E-11 2.73E-08 2B 1.46E-11 4.57E-09 2B 0.00E+00 0.00E+00 2B 3.84E-15 1.21E-12 2B 4.15E-14 1.30E-11 2B 2.94E-08 9.22E-06 2B 4.88E-08 1.53E-05
MHU Zone 3 to 12 = 1.74E+04 9.02E+01 3B 3.24E-05 5.82E-03 3B 2.57E-06 4.62E-04 3B 0.00E+00 0.00E+00 3B 7.11E-09 1.28E-06 3B 3.65E-08 6.55E-06 3B 2.47E-05 4.43E-03 3B 2.04E-05 3.66E-03
MHU Zone 4 to 12 = 1.34E+04 6.95E+01 4B 1.18E-02 1.63E+00 4B 8.85E-04 1.22E-01 4B 0.00E+00 0.00E+00 4B 1.19E-05 1.64E-03 4B 2.72E-05 3.76E-03 4B 4.38E-03 6.06E-01 4B 1.99E-03 2.75E-01
MHU Zone 5 to 12 = 8.29E+02 4.31E+00 5B 4.56E-02 3.90E-01 5B 2.85E-03 2.45E-02 5B 0.00E+00 0.00E+00 5B 7.79E-04 6.68E-03 5B 2.78E-03 2.38E-02 5B 5.39E-01 4.61E+00 5B 3.75E-01 3.21E+00
MHU Zone 6 to 12 = 2.71E+02 1.41E+00 6B 1.42E-02 3.98E-02 6B 6.44E-04 1.81E-03 6B 0.00E+00 0.00E+00 6B 2.47E-04 6.92E-04 6B 9.51E-04 2.67E-03 6B 3.38E-01 9.47E-01 6B 2.78E-01 7.81E-01
MHU Zone 7 to 12 = 1.17E+04 6.08E+01 7B 2.91E-05 3.51E-03 7B 3.07E-06 3.71E-04 7B 0.00E+00 0.00E+00 7B 1.78E-07 2.15E-05 7B 4.56E-07 5.51E-05 7B 2.70E-04 3.26E-02 7B 1.31E-04 1.59E-02
MHU Zone 8 to 12 = 3.62E+04 1.88E+02 8B 1.53E-10 5.75E-08 8B 1.56E-11 5.84E-09 8B 0.00E+00 0.00E+00 8B 3.57E-13 1.34E-10 8B 2.64E-12 9.89E-10 8B 5.15E-09 1.93E-06 8B 3.58E-09 1.34E-06
MHU Zone 9 to 12 = 3.71E+04 1.93E+02 9B 1.83E-16 7.03E-14 9B 1.99E-17 7.62E-15 9B 0.00E+00 0.00E+00 9B 1.05E-20 4.03E-18 9B 1.11E-19 4.25E-17 9B 1.29E-14 4.95E-12 9B 9.74E-15 3.74E-12
MHU Zone 10 to 12 = 3.02E+04 1.57E+02 10B 6.31E-25 1.97E-22 10B 6.41E-26 2.00E-23 10B 0.00E+00 0.00E+00 10B 4.41E-30 1.38E-27 10B 5.68E-29 1.77E-26 10B 1.06E-22 3.31E-20 10B 8.19E-23 2.56E-20
MHU Zone 11 to 12 = 2.59E+04 1.35E+02 11B 5.10E-37 1.37E-34 11B 3.39E-38 9.08E-36 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 2.30E-33 6.17E-31 11B 3.08E-33 8.26E-31
DHU Zone 1 to 12 = 2.11E+04 1.10E+02 1C 2.25E-13 4.91E-11 1C 2.46E-14 5.38E-12 1C 0.00E+00 0.00E+00 1C 1.72E-27 3.75E-25 1C 2.17E-26 4.74E-24 1C 2.30E-09 5.02E-07 1C 7.01E-09 1.53E-06
DHU Zone 2 to 12 = 2.36E+04 1.23E+02 2C 4.61E-11 1.13E-08 2C 6.99E-12 1.71E-09 2C 0.00E+00 0.00E+00 2C 4.20E-15 1.03E-12 2C 4.53E-14 1.11E-11 2C 1.14E-08 2.78E-06 2C 2.19E-08 5.34E-06
DHU Zone 3 to 12 = 1.27E+04 6.60E+01 3C 4.51E-05 5.92E-03 3C 4.65E-06 6.11E-04 3C 0.00E+00 0.00E+00 3C 5.54E-09 7.28E-07 3C 3.07E-08 4.03E-06 3C 1.93E-05 2.54E-03 3C 1.16E-05 1.53E-03
DHU Zone 4 to 12 = 9.70E+03 5.04E+01 4C 2.11E-02 2.11E+00 4C 2.00E-03 2.00E-01 4C 0.00E+00 0.00E+00 4C 6.95E-06 6.97E-04 4C 1.66E-05 1.66E-03 4C 6.95E-03 6.97E-01 4C 2.21E-03 2.21E-01
DHU Zone 5 to 12 = 5.30E+02 2.75E+00 5C 3.39E-02 1.85E-01 5C 5.19E-03 2.84E-02 5C 0.00E+00 0.00E+00 5C 4.38E-04 2.40E-03 5C 1.94E-03 1.06E-02 5C 1.09E+00 5.98E+00 5C 6.26E-01 3.43E+00
DHU Zone 6 to 12 = 1.32E+02 6.88E-01 6C 8.41E-03 1.15E-02 6C 2.20E-03 3.01E-03 6C 0.00E+00 0.00E+00 6C 1.36E-04 1.87E-04 6C 6.93E-04 9.48E-04 6C 1.20E+00 1.64E+00 6C 7.18E-01 9.83E-01
DHU Zone 7 to 12 = 7.62E+03 3.96E+01 7C 2.45E-05 1.93E-03 7C 3.93E-06 3.10E-04 7C 0.00E+00 0.00E+00 7C 1.61E-07 1.27E-05 7C 4.42E-07 3.48E-05 7C 3.63E-04 2.85E-02 7C 1.46E-04 1.15E-02
DHU Zone 8 to 12 = 2.53E+04 1.32E+02 8C 1.14E-10 2.98E-08 8C 1.90E-11 4.97E-09 8C 0.00E+00 0.00E+00 8C 3.66E-13 9.58E-11 8C 2.71E-12 7.09E-10 8C 5.66E-09 1.48E-06 8C 3.59E-09 9.41E-07
DHU Zone 9 to 12 = 2.62E+04 1.36E+02 9C 1.62E-16 4.38E-14 9C 2.45E-17 6.64E-15 9C 0.00E+00 0.00E+00 9C 1.19E-20 3.23E-18 9C 1.26E-19 3.41E-17 9C 1.59E-14 4.31E-12 9C 1.18E-14 3.20E-12
DHU Zone 10 to 12 = 2.19E+04 1.14E+02 10C 5.13E-25 1.16E-22 10C 7.60E-26 1.72E-23 10C 0.00E+00 0.00E+00 10C 4.70E-30 1.06E-27 10C 6.05E-29 1.37E-26 10C 1.25E-22 2.83E-20 10C 9.58E-23 2.17E-20
DHU Zone 11 to 12 = 2.01E+04 1.04E+02 11C 4.67E-37 9.70E-35 11C 4.60E-38 9.54E-36 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 3.05E-33 6.33E-31 11C 4.06E-33 8.43E-31

total mass discharge into the river adjacent to Site 4.39E+00 kg/yr 3.83E-01 kg/yr 0.00E+00 kg/yr 1.23E-02 kg/yr 4.36E-02 kg/yr 1.46E+01 kg/yr 8.96E+00 kg/yr
Percent Capture by GMCS 98 % 99 % #DIV/0! % 99 % 98 % 98 % 97 %

GMCS ON

Simulation time 2010

APPENDIX 6.3b
Calculation of Mass Flux - Clayton Chemical Source Zone
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CB 14DCB 24D PCE TCE DCE VC
Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 3.13E+02 1.63E+00 1A 9.71E-13 3.14E-12 1A 1.07E-13 3.47E-13 1A 0.00E+00 0.00E+00 1A 4.04E-34 1.31E-33 1A 6.23E-33 2.02E-32 1A 1.86E-08 6.03E-08 1A 5.80E-08 1.88E-07
SHU Zone 2 to 12 = 2.76E+02 1.43E+00 2A 4.61E-10 1.31E-09 2A 1.19E-10 3.39E-10 2A 0.00E+00 0.00E+00 2A 1.54E-17 4.38E-17 2A 1.52E-16 4.34E-16 2A 1.45E-07 4.13E-07 2A 2.36E-07 6.72E-07
SHU Zone 3 to 12 = 9.78E+01 5.08E-01 3A 6.72E-06 6.79E-06 3A 6.17E-07 6.23E-07 3A 0.00E+00 0.00E+00 3A 5.27E-10 5.32E-10 3A 3.25E-09 3.28E-09 3A 9.95E-05 1.01E-04 3A 1.15E-04 1.17E-04
SHU Zone 4 to 12 = 8.70E+01 4.52E-01 4A 3.75E-03 3.37E-03 4A 3.12E-04 2.80E-04 4A 0.00E+00 0.00E+00 4A 1.22E-06 1.10E-06 4A 4.73E-06 4.25E-06 4A 3.10E-03 2.78E-03 4A 2.46E-03 2.21E-03
SHU Zone 5 to 12 = 9.84E+01 5.11E-01 5A 1.23E-01 1.25E-01 5A 1.08E-02 1.10E-02 5A 0.00E+00 0.00E+00 5A 3.53E-04 3.59E-04 5A 8.58E-04 8.72E-04 5A 2.58E-01 2.63E-01 5A 1.23E-01 1.26E-01
SHU Zone 6 to 12 = 1.07E+02 5.55E-01 6A 1.16E-01 1.28E-01 6A 1.23E-02 1.35E-02 6A 0.00E+00 0.00E+00 6A 8.46E-04 9.33E-04 6A 1.59E-03 1.76E-03 6A 5.25E-01 5.79E-01 6A 2.71E-01 2.99E-01
SHU Zone 7 to 12 = 7.87E+01 4.09E-01 7A 5.45E-05 4.44E-05 7A 6.48E-06 5.27E-06 7A 0.00E+00 0.00E+00 7A 6.52E-08 5.31E-08 7A 2.26E-07 1.84E-07 7A 3.70E-04 3.01E-04 7A 2.00E-04 1.63E-04
SHU Zone 8 to 12 = 8.35E+01 4.34E-01 8A 5.80E-11 5.00E-11 8A 5.53E-12 4.77E-12 8A 0.00E+00 0.00E+00 8A 3.01E-14 2.60E-14 8A 2.03E-13 1.75E-13 8A 6.05E-10 5.22E-10 8A 3.73E-10 3.22E-10
SHU Zone 9 to 12 = 1.22E+02 6.34E-01 9A 4.35E-19 5.48E-19 9A 4.45E-20 5.61E-20 9A 0.00E+00 0.00E+00 9A 2.47E-23 3.12E-23 9A 2.95E-22 3.72E-22 9A 2.88E-17 3.63E-17 9A 2.45E-17 3.09E-17
SHU Zone 10 to 12 = 1.53E+02 7.93E-01 10A 2.56E-28 4.04E-28 10A 2.26E-29 3.56E-29 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 1.74E-25 2.74E-25 10A 1.98E-25 3.13E-25
SHU Zone 11 to 12 = 2.32E+02 1.21E+00 11A 9.61E-38 2.31E-37 11A 6.04E-39 1.45E-38 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 6.45E-34 1.55E-33 11A 9.59E-34 2.30E-33
MHU Zone 1 to 12 = 2.55E+04 1.32E+02 1B 4.88E-13 1.28E-10 1B 3.74E-14 9.83E-12 1B 0.00E+00 0.00E+00 1B 1.51E-32 3.98E-30 1B 2.22E-31 5.85E-29 1B 5.15E-09 1.35E-06 1B 1.59E-08 4.19E-06
MHU Zone 2 to 12 = 3.00E+04 1.56E+02 2B 7.88E-11 2.45E-08 2B 1.77E-11 5.48E-09 2B 0.00E+00 0.00E+00 2B 1.01E-16 3.13E-14 2B 9.52E-16 2.95E-13 2B 3.03E-08 9.40E-06 2B 5.05E-08 1.57E-05
MHU Zone 3 to 12 = 1.70E+04 8.85E+01 3B 1.91E-05 3.36E-03 3B 1.52E-06 2.67E-04 3B 0.00E+00 0.00E+00 3B 2.58E-09 4.53E-07 3B 1.29E-08 2.26E-06 3B 1.70E-05 2.99E-03 3B 1.64E-05 2.88E-03
MHU Zone 4 to 12 = 1.57E+04 8.13E+01 4B 1.10E-02 1.78E+00 4B 8.32E-04 1.35E-01 4B 0.00E+00 0.00E+00 4B 5.56E-06 8.99E-04 4B 1.51E-05 2.45E-03 4B 3.71E-03 6.01E-01 4B 1.58E-03 2.56E-01
MHU Zone 5 to 12 = 1.82E+04 9.47E+01 5B 4.02E-01 7.56E+01 5B 3.19E-02 6.01E+00 5B 0.00E+00 0.00E+00 5B 1.59E-03 2.99E-01 5B 2.56E-03 4.81E-01 5B 5.81E-01 1.09E+02 5B 2.11E-01 3.98E+01
MHU Zone 6 to 12 = 2.52E+04 1.31E+02 6B 3.33E-01 8.68E+01 6B 3.18E-02 8.29E+00 6B 0.00E+00 0.00E+00 6B 3.17E-03 8.28E-01 6B 3.73E-03 9.73E-01 6B 1.10E+00 2.87E+02 6B 4.87E-01 1.27E+02
MHU Zone 7 to 12 = 2.14E+04 1.11E+02 7B 1.49E-04 3.28E-02 7B 1.58E-05 3.50E-03 7B 0.00E+00 0.00E+00 7B 2.61E-07 5.76E-05 7B 6.07E-07 1.34E-04 7B 7.67E-04 1.69E-01 7B 3.65E-04 8.07E-02
MHU Zone 8 to 12 = 3.62E+04 1.88E+02 8B 1.26E-10 4.70E-08 8B 1.13E-11 4.23E-09 8B 0.00E+00 0.00E+00 8B 1.03E-13 3.86E-11 8B 6.09E-13 2.28E-10 8B 1.43E-09 5.35E-07 8B 8.52E-10 3.19E-07
MHU Zone 9 to 12 = 3.68E+04 1.91E+02 9B 8.60E-19 3.28E-16 9B 8.13E-20 3.10E-17 9B 0.00E+00 0.00E+00 9B 1.53E-22 5.83E-20 9B 1.75E-21 6.67E-19 9B 4.96E-17 1.89E-14 9B 3.77E-17 1.44E-14
MHU Zone 10 to 12 = 3.01E+04 1.56E+02 10B 8.73E-28 2.71E-25 10B 7.33E-29 2.28E-26 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 4.71E-25 1.47E-22 10B 5.00E-25 1.55E-22
MHU Zone 11 to 12 = 2.59E+04 1.34E+02 11B 2.77E-37 7.42E-35 11B 1.57E-38 4.19E-36 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 1.64E-33 4.37E-31 11B 2.24E-33 5.99E-31
DHU Zone 1 to 12 = 2.10E+04 1.09E+02 1C 2.80E-13 6.07E-11 1C 3.35E-14 7.26E-12 1C 0.00E+00 0.00E+00 1C 1.59E-32 3.45E-30 1C 2.35E-31 5.10E-29 1C 2.47E-09 5.37E-07 1C 7.57E-09 1.64E-06
DHU Zone 2 to 12 = 2.34E+04 1.21E+02 2C 2.87E-11 6.92E-09 2C 6.06E-12 1.46E-09 2C 0.00E+00 0.00E+00 2C 1.11E-16 2.67E-14 2C 1.05E-15 2.52E-13 2C 1.17E-08 2.82E-06 2C 2.26E-08 5.46E-06
DHU Zone 3 to 12 = 1.25E+04 6.48E+01 3C 2.59E-05 3.34E-03 3C 2.72E-06 3.51E-04 3C 0.00E+00 0.00E+00 3C 2.12E-09 2.73E-07 3C 1.09E-08 1.41E-06 3C 1.19E-05 1.53E-03 3C 8.39E-06 1.08E-03
DHU Zone 4 to 12 = 1.13E+04 5.88E+01 4C 1.89E-02 2.22E+00 4C 1.80E-03 2.11E-01 4C 0.00E+00 0.00E+00 4C 3.65E-06 4.28E-04 4C 1.03E-05 1.21E-03 4C 6.17E-03 7.23E-01 4C 1.94E-03 2.27E-01
DHU Zone 5 to 12 = 1.22E+04 6.34E+01 5C 6.28E-01 7.93E+01 5C 5.99E-02 7.56E+00 5C 0.00E+00 0.00E+00 5C 8.37E-04 1.06E-01 5C 1.57E-03 1.98E-01 5C 1.01E+00 1.28E+02 5C 2.51E-01 3.17E+01
DHU Zone 6 to 12 = 1.64E+04 8.53E+01 6C 2.72E-01 4.61E+01 6C 5.19E-02 8.80E+00 6C 0.00E+00 0.00E+00 6C 1.27E-03 2.15E-01 6C 1.86E-03 3.16E-01 6C 2.30E+00 3.90E+02 6C 4.73E-01 8.03E+01
DHU Zone 7 to 12 = 1.38E+04 7.16E+01 7C 1.23E-04 1.76E-02 7C 2.22E-05 3.16E-03 7C 0.00E+00 0.00E+00 7C 2.01E-07 2.86E-05 7C 4.79E-07 6.83E-05 7C 1.19E-03 1.70E-01 7C 3.81E-04 5.43E-02
DHU Zone 8 to 12 = 2.53E+04 1.31E+02 8C 9.21E-11 2.41E-08 8C 1.52E-11 3.96E-09 8C 0.00E+00 0.00E+00 8C 9.52E-14 2.49E-11 8C 5.67E-13 1.48E-10 8C 2.04E-09 5.34E-07 8C 1.01E-09 2.65E-07
DHU Zone 9 to 12 = 2.60E+04 1.35E+02 9C 7.59E-19 2.04E-16 9C 1.04E-19 2.81E-17 9C 0.00E+00 0.00E+00 9C 1.79E-22 4.82E-20 9C 2.05E-21 5.50E-19 9C 6.35E-17 1.71E-14 9C 4.68E-17 1.26E-14
DHU Zone 10 to 12 = 2.18E+04 1.13E+02 10C 6.70E-28 1.51E-25 10C 8.36E-29 1.89E-26 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 5.63E-25 1.27E-22 10C 5.95E-25 1.34E-22
DHU Zone 11 to 12 = 2.00E+04 1.04E+02 11C 2.57E-37 5.32E-35 11C 2.16E-38 4.48E-36 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 2.15E-33 4.46E-31 11C 2.93E-33 6.07E-31

total mass going into the kg/yr 2.92E+02 kg/yr 3.10E+01 kg/yr 0.00E+00 kg/yr 1.45E+00 kg/yr 1.97E+00 kg/yr 9.17E+02 kg/yr 2.80E+02 kg/y

GMCS OFF

Simulation time 2010

APPENDIX 6.3b
Calculation of Mass Flux - Clayton Chemical Source Zone
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.40E+02 3.33E+00 1A 3.74E-18 2.47E-17 1A 1.27E-18 8.38E-18 1A 0.00E+00 0.00E+00 1A 3.04E-27 2.01E-26 1A 8.48E-26 5.61E-25 1A 4.81E-11 3.19E-10 1A 1.86E-10 1.23E-09
SHU Zone 2 to 12 = 4.89E+02 2.54E+00 2A 5.47E-12 2.76E-11 2A 4.96E-13 2.50E-12 2A 0.00E+00 0.00E+00 2A 5.30E-16 2.68E-15 2A 4.71E-15 2.38E-14 2A 4.69E-10 2.37E-09 2A 1.48E-09 7.47E-09
SHU Zone 3 to 12 = 1.62E+02 8.40E-01 3A 3.62E-05 6.06E-05 3A 2.98E-06 4.98E-06 3A 0.00E+00 0.00E+00 3A 6.70E-09 1.12E-08 3A 2.91E-08 4.86E-08 3A 5.23E-06 8.75E-06 3A 2.54E-06 4.25E-06
SHU Zone 4 to 12 = 1.20E+02 6.24E-01 4A 1.25E-02 1.55E-02 4A 9.79E-04 1.22E-03 4A 0.00E+00 0.00E+00 4A 6.04E-06 7.51E-06 4A 1.87E-05 2.32E-05 4A 2.22E-03 2.75E-03 4A 8.31E-04 1.03E-03
SHU Zone 5 to 12 = 8.18E+00 4.25E-02 5A 1.75E-02 1.48E-03 5A 1.23E-03 1.04E-04 5A 0.00E+00 0.00E+00 5A 2.28E-04 1.93E-05 5A 1.08E-03 9.14E-05 5A 2.21E-01 1.86E-02 5A 1.66E-01 1.40E-02
SHU Zone 6 to 12 = 1.18E+00 6.11E-03 6A 6.94E-03 8.43E-05 6A 3.24E-04 3.94E-06 6A 0.00E+00 0.00E+00 6A 1.35E-04 1.64E-06 6A 6.81E-04 8.28E-06 6A 1.06E-01 1.28E-03 6A 1.22E-01 1.49E-03
SHU Zone 7 to 12 = 5.81E+01 3.02E-01 7A 2.91E-05 1.75E-05 7A 3.18E-06 1.91E-06 7A 0.00E+00 0.00E+00 7A 1.49E-07 8.97E-08 7A 5.65E-07 3.39E-07 7A 2.21E-04 1.33E-04 7A 1.09E-04 6.58E-05
SHU Zone 8 to 12 = 1.12E+02 5.80E-01 8A 8.38E-10 9.66E-10 8A 7.54E-11 8.71E-11 8A 0.00E+00 0.00E+00 8A 8.17E-13 9.42E-13 8A 4.59E-12 5.29E-12 8A 4.56E-09 5.26E-09 8A 2.56E-09 2.95E-09
SHU Zone 9 to 12 = 1.52E+02 7.89E-01 9A 3.88E-18 6.09E-18 9A 4.03E-19 6.33E-19 9A 0.00E+00 0.00E+00 9A 3.71E-21 5.83E-21 9A 4.78E-20 7.51E-20 9A 1.25E-16 1.96E-16 9A 1.02E-16 1.60E-16
SHU Zone 10 to 12 = 1.79E+02 9.31E-01 10A 1.29E-27 2.39E-27 10A 1.35E-28 2.50E-28 10A 0.00E+00 0.00E+00 10A 1.25E-30 2.32E-30 10A 3.93E-29 7.28E-29 10A 9.26E-25 1.72E-24 10A 1.28E-24 2.37E-24
SHU Zone 11 to 12 = 2.63E+02 1.37E+00 11A 5.40E-36 1.47E-35 11A 8.14E-37 2.21E-36 11A 0.00E+00 0.00E+00 11A 1.24E-39 3.36E-39 11A 1.27E-37 3.44E-37 11A 6.32E-32 1.72E-31 11A 9.50E-32 2.58E-31
MHU Zone 1 to 12 = 5.17E+04 2.69E+02 1B 1.18E-18 6.31E-16 1B 3.44E-19 1.84E-16 1B 0.00E+00 0.00E+00 1B 8.63E-27 4.61E-24 1B 1.68E-25 9.00E-23 1B 9.30E-12 4.98E-09 1B 3.60E-11 1.92E-08
MHU Zone 2 to 12 = 5.21E+04 2.71E+02 2B 9.41E-12 5.07E-09 2B 7.67E-13 4.13E-10 2B 0.00E+00 0.00E+00 2B 1.32E-15 7.10E-13 2B 8.86E-15 4.77E-12 2B 1.55E-10 8.35E-08 2B 4.98E-10 2.68E-07
MHU Zone 3 to 12 = 2.82E+04 1.47E+02 3B 7.71E-05 2.25E-02 3B 5.94E-06 1.74E-03 3B 0.00E+00 0.00E+00 3B 2.16E-08 6.29E-06 3B 6.64E-08 1.94E-05 3B 9.46E-06 2.76E-03 3B 3.08E-06 8.98E-04
MHU Zone 4 to 12 = 2.17E+04 1.13E+02 4B 2.73E-02 6.13E+00 4B 2.01E-03 4.52E-01 4B 0.00E+00 0.00E+00 4B 1.99E-05 4.47E-03 4B 4.14E-05 9.30E-03 4B 4.36E-03 9.79E-01 4B 1.24E-03 2.79E-01
MHU Zone 5 to 12 = 1.29E+03 6.71E+00 5B 6.07E-02 8.10E-01 5B 3.99E-03 5.33E-02 5B 0.00E+00 0.00E+00 5B 1.10E-03 1.47E-02 5B 3.63E-03 4.84E-02 5B 5.11E-01 6.83E+00 5B 3.09E-01 4.13E+00
MHU Zone 6 to 12 = 3.45E+02 1.79E+00 6B 2.17E-02 7.74E-02 6B 9.97E-04 3.56E-03 6B 0.00E+00 0.00E+00 6B 5.60E-04 2.00E-03 6B 2.09E-03 7.46E-03 6B 2.30E-01 8.19E-01 6B 2.28E-01 8.13E-01
MHU Zone 7 to 12 = 1.62E+04 8.41E+01 7B 8.69E-05 1.46E-02 7B 8.57E-06 1.43E-03 7B 0.00E+00 0.00E+00 7B 6.54E-07 1.09E-04 7B 1.64E-06 2.75E-04 7B 5.20E-04 8.71E-02 7B 2.04E-04 3.41E-02
MHU Zone 8 to 12 = 4.79E+04 2.49E+02 8B 1.38E-09 6.81E-07 8B 1.24E-10 6.14E-08 8B 0.00E+00 0.00E+00 8B 2.32E-12 1.15E-09 8B 1.10E-11 5.43E-09 8B 9.68E-09 4.79E-06 8B 5.06E-09 2.50E-06
MHU Zone 9 to 12 = 4.56E+04 2.37E+02 9B 6.97E-18 3.28E-15 9B 6.80E-19 3.20E-16 9B 0.00E+00 0.00E+00 9B 1.01E-20 4.78E-18 9B 1.07E-19 5.05E-17 9B 2.03E-16 9.55E-14 9B 1.36E-16 6.43E-14
MHU Zone 10 to 12 = 3.54E+04 1.84E+02 10B 4.01E-27 1.47E-24 10B 3.61E-28 1.32E-25 10B 0.00E+00 0.00E+00 10B 6.17E-30 2.26E-27 10B 1.52E-28 5.58E-26 10B 9.16E-25 3.36E-22 10B 9.78E-25 3.58E-22
MHU Zone 11 to 12 = 2.93E+04 1.52E+02 11B 6.18E-36 1.87E-33 11B 7.45E-37 2.26E-34 11B 0.00E+00 0.00E+00 11B 4.06E-39 1.23E-36 11B 2.11E-37 6.39E-35 11B 2.01E-32 6.08E-30 11B 2.94E-32 8.92E-30
DHU Zone 1 to 12 = 4.27E+04 2.22E+02 1C 5.11E-19 2.26E-16 1C 1.54E-19 6.79E-17 1C 0.00E+00 0.00E+00 1C 1.02E-26 4.51E-24 1C 1.94E-25 8.58E-23 1C 3.22E-12 1.42E-09 1C 1.24E-11 5.49E-09
DHU Zone 2 to 12 = 4.06E+04 2.11E+02 2C 1.01E-11 4.24E-09 2C 1.04E-12 4.35E-10 2C 0.00E+00 0.00E+00 2C 1.45E-15 6.10E-13 2C 9.68E-15 4.06E-12 2C 1.52E-10 6.37E-08 2C 5.14E-10 2.16E-07
DHU Zone 3 to 12 = 2.07E+04 1.08E+02 3C 1.15E-04 2.46E-02 3C 1.04E-05 2.23E-03 3C 0.00E+00 0.00E+00 3C 1.65E-08 3.53E-06 3C 5.26E-08 1.12E-05 3C 1.41E-05 3.02E-03 3C 4.03E-06 8.63E-04
DHU Zone 4 to 12 = 1.58E+04 8.19E+01 4C 5.22E-02 8.51E+00 4C 4.47E-03 7.29E-01 4C 0.00E+00 0.00E+00 4C 1.18E-05 1.92E-03 4C 2.56E-05 4.17E-03 4C 7.80E-03 1.27E+00 4C 1.73E-03 2.82E-01
DHU Zone 5 to 12 = 8.41E+02 4.37E+00 5C 5.20E-02 4.52E-01 5C 7.11E-03 6.18E-02 5C 0.00E+00 0.00E+00 5C 6.19E-04 5.38E-03 5C 2.41E-03 2.10E-02 5C 9.68E-01 8.42E+00 5C 4.87E-01 4.24E+00
DHU Zone 6 to 12 = 1.73E+02 9.01E-01 6C 1.50E-02 2.68E-02 6C 3.70E-03 6.64E-03 6C 0.00E+00 0.00E+00 6C 2.06E-04 3.69E-04 6C 1.22E-03 2.19E-03 6C 1.36E+00 2.44E+00 6C 8.71E-01 1.56E+00
DHU Zone 7 to 12 = 1.06E+04 5.49E+01 7C 7.16E-05 7.82E-03 7C 1.14E-05 1.24E-03 7C 0.00E+00 0.00E+00 7C 5.99E-07 6.54E-05 7C 1.57E-06 1.71E-04 7C 7.45E-04 8.13E-02 7C 2.39E-04 2.61E-02
DHU Zone 8 to 12 = 3.34E+04 1.74E+02 8C 1.09E-09 3.75E-07 8C 1.57E-10 5.44E-08 8C 0.00E+00 0.00E+00 8C 2.14E-12 7.40E-10 8C 1.02E-11 3.54E-09 8C 1.35E-08 4.67E-06 8C 5.79E-09 2.00E-06
DHU Zone 9 to 12 = 3.22E+04 1.67E+02 9C 6.72E-18 2.23E-15 9C 8.70E-19 2.89E-16 9C 0.00E+00 0.00E+00 9C 1.21E-20 4.01E-18 9C 1.27E-19 4.22E-17 9C 2.59E-16 8.61E-14 9C 1.70E-16 5.64E-14
DHU Zone 10 to 12 = 2.57E+04 1.34E+02 10C 3.44E-27 9.13E-25 10C 4.35E-28 1.16E-25 10C 0.00E+00 0.00E+00 10C 7.14E-30 1.90E-27 10C 1.77E-28 4.69E-26 10C 1.03E-24 2.73E-22 10C 1.07E-24 2.84E-22
DHU Zone 11 to 12 = 2.27E+04 1.18E+02 11C 5.42E-36 1.27E-33 11C 8.85E-37 2.08E-34 11C 0.00E+00 0.00E+00 11C 4.90E-39 1.15E-36 11C 2.68E-37 6.29E-35 11C 1.78E-32 4.18E-30 11C 2.58E-32 6.05E-30

total mass discharge into the river adjacent to Site 1.61E+01 kg/yr 1.31E+00 kg/yr 0.00E+00 kg/yr 2.91E-02 kg/yr 9.31E-02 kg/yr 2.09E+01 kg/yr 1.14E+01 kg/yr
Percent Capture by GMCS 97 % 98 % #DIV/0! % 99 % 97 % 98 % 96 %

GMCS ON

Simulation time 2020

APPENDIX 6.3c
Calculation of Mass Flux - Clayton Chemical Source Zone
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CB 14DCB 24D PCE TCE DCE VC
Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.28E+02 3.26E+00 1A 5.14E-18 3.34E-17 1A 1.94E-18 1.26E-17 1A 0.00E+00 0.00E+00 1A 3.78E-29 2.46E-28 1A 1.89E-27 1.23E-26 1A 5.18E-11 3.37E-10 1A 2.00E-10 1.30E-09
SHU Zone 2 to 12 = 4.68E+02 2.43E+00 2A 1.78E-13 8.60E-13 2A 1.81E-14 8.75E-14 2A 0.00E+00 0.00E+00 2A 4.68E-18 2.26E-17 2A 5.32E-17 2.57E-16 2A 5.03E-10 2.43E-09 2A 1.58E-09 7.64E-09
SHU Zone 3 to 12 = 1.48E+02 7.68E-01 3A 1.67E-06 2.55E-06 3A 1.40E-07 2.14E-07 3A 0.00E+00 0.00E+00 3A 7.76E-11 1.19E-10 3A 4.09E-10 6.24E-10 3A 4.82E-07 7.36E-07 3A 6.55E-07 1.00E-06
SHU Zone 4 to 12 = 1.26E+02 6.54E-01 4A 2.05E-03 2.67E-03 4A 1.63E-04 2.13E-04 4A 0.00E+00 0.00E+00 4A 2.91E-07 3.78E-07 4A 9.85E-07 1.28E-06 4A 3.09E-04 4.01E-04 4A 1.26E-04 1.64E-04
SHU Zone 5 to 12 = 1.38E+02 7.15E-01 5A 1.61E-01 2.29E-01 5A 1.33E-02 1.89E-02 5A 0.00E+00 0.00E+00 5A 2.31E-04 3.29E-04 5A 4.90E-04 6.97E-04 5A 1.33E-01 1.90E-01 5A 4.66E-02 6.63E-02
SHU Zone 6 to 12 = 1.45E+02 7.52E-01 6A 2.37E-01 3.54E-01 6A 2.44E-02 3.64E-02 6A 0.00E+00 0.00E+00 6A 1.98E-03 2.97E-03 6A 3.27E-03 4.89E-03 6A 7.65E-01 1.14E+00 6A 2.96E-01 4.43E-01
SHU Zone 7 to 12 = 1.02E+02 5.28E-01 7A 2.07E-04 2.18E-04 7A 2.40E-05 2.52E-05 7A 0.00E+00 0.00E+00 7A 3.30E-07 3.46E-07 7A 9.06E-07 9.52E-07 7A 8.85E-04 9.30E-04 7A 3.80E-04 3.99E-04
SHU Zone 8 to 12 = 1.04E+02 5.40E-01 8A 2.28E-10 2.45E-10 8A 2.22E-11 2.38E-11 8A 0.00E+00 0.00E+00 8A 1.86E-13 2.00E-13 8A 9.24E-13 9.93E-13 8A 1.36E-09 1.46E-09 8A 7.02E-10 7.54E-10
SHU Zone 9 to 12 = 1.46E+02 7.57E-01 9A 1.55E-18 2.33E-18 9A 1.62E-19 2.44E-19 9A 0.00E+00 0.00E+00 9A 1.09E-21 1.64E-21 9A 1.35E-20 2.03E-20 9A 4.37E-17 6.58E-17 9A 3.08E-17 4.64E-17
SHU Zone 10 to 12 = 1.75E+02 9.10E-01 10A 6.75E-28 1.22E-27 10A 6.65E-29 1.20E-28 10A 0.00E+00 0.00E+00 10A 4.47E-31 8.10E-31 10A 1.41E-29 2.55E-29 10A 1.27E-25 2.31E-25 10A 1.30E-25 2.35E-25
SHU Zone 11 to 12 = 2.59E+02 1.35E+00 11A 6.10E-37 1.63E-36 11A 5.30E-38 1.42E-37 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 2.44E-38 6.55E-38 11A 1.00E-33 2.69E-33 11A 1.37E-33 3.66E-33
MHU Zone 1 to 12 = 5.08E+04 2.64E+02 1B 1.76E-18 9.23E-16 1B 5.45E-19 2.86E-16 1B 0.00E+00 0.00E+00 1B 7.87E-29 4.13E-26 1B 2.27E-27 1.19E-24 1B 1.00E-11 5.25E-09 1B 3.86E-11 2.03E-08
MHU Zone 2 to 12 = 4.98E+04 2.59E+02 2B 2.86E-13 1.47E-10 2B 2.31E-14 1.19E-11 2B 0.00E+00 0.00E+00 2B 1.13E-17 5.83E-15 2B 9.15E-17 4.71E-14 2B 1.63E-10 8.39E-08 2B 5.28E-10 2.72E-07
MHU Zone 3 to 12 = 2.58E+04 1.34E+02 3B 3.72E-06 9.90E-04 3B 2.88E-07 7.68E-05 3B 0.00E+00 0.00E+00 3B 2.58E-10 6.88E-08 3B 9.54E-10 2.54E-07 3B 3.96E-07 1.06E-04 3B 2.33E-07 6.22E-05
MHU Zone 4 to 12 = 2.27E+04 1.18E+02 4B 4.73E-03 1.11E+00 4B 3.50E-04 8.22E-02 4B 0.00E+00 0.00E+00 4B 1.00E-06 2.36E-04 4B 2.26E-06 5.31E-04 4B 5.89E-04 1.38E-01 4B 1.68E-04 3.94E-02
MHU Zone 5 to 12 = 2.54E+04 1.32E+02 5B 4.18E-01 1.10E+02 5B 3.20E-02 8.42E+00 5B 0.00E+00 0.00E+00 5B 8.00E-04 2.10E-01 5B 1.08E-03 2.85E-01 5B 2.73E-01 7.16E+01 5B 6.55E-02 1.72E+01
MHU Zone 6 to 12 = 3.37E+04 1.75E+02 6B 5.52E-01 1.92E+02 6B 5.24E-02 1.83E+01 6B 0.00E+00 0.00E+00 6B 6.09E-03 2.12E+00 6B 6.19E-03 2.16E+00 6B 1.45E+00 5.05E+02 6B 4.24E-01 1.48E+02
MHU Zone 7 to 12 = 2.74E+04 1.43E+02 7B 4.83E-04 1.37E-01 7B 5.11E-05 1.45E-02 7B 0.00E+00 0.00E+00 7B 1.13E-06 3.21E-04 7B 1.98E-06 5.63E-04 7B 1.71E-03 4.85E-01 7B 5.75E-04 1.63E-01
MHU Zone 8 to 12 = 4.47E+04 2.32E+02 8B 4.38E-10 2.02E-07 8B 4.14E-11 1.91E-08 8B 0.00E+00 0.00E+00 8B 5.48E-13 2.54E-10 8B 2.26E-12 1.05E-09 8B 2.95E-09 1.36E-06 8B 1.41E-09 6.53E-07
MHU Zone 9 to 12 = 4.38E+04 2.27E+02 9B 2.84E-18 1.28E-15 9B 2.79E-19 1.26E-16 9B 0.00E+00 0.00E+00 9B 3.02E-21 1.36E-18 9B 3.03E-20 1.37E-17 9B 7.95E-17 3.60E-14 9B 5.05E-17 2.28E-14
MHU Zone 10 to 12 = 3.46E+04 1.80E+02 10B 2.07E-27 7.42E-25 10B 1.91E-28 6.82E-26 10B 0.00E+00 0.00E+00 10B 2.21E-30 7.91E-28 10B 5.46E-29 1.95E-26 10B 3.28E-25 1.17E-22 10B 2.89E-25 1.03E-22
MHU Zone 11 to 12 = 2.89E+04 1.50E+02 11B 1.34E-36 4.01E-34 11B 1.06E-37 3.18E-35 11B 0.00E+00 0.00E+00 11B 2.47E-40 7.39E-38 11B 7.28E-38 2.17E-35 11B 1.84E-33 5.49E-31 11B 2.31E-33 6.89E-31
DHU Zone 1 to 12 = 4.19E+04 2.18E+02 1C 7.64E-19 3.31E-16 1C 2.46E-19 1.06E-16 1C 0.00E+00 0.00E+00 1C 9.12E-29 3.95E-26 1C 2.45E-27 1.06E-24 1C 3.44E-12 1.49E-09 1C 1.33E-11 5.76E-09
DHU Zone 2 to 12 = 3.88E+04 2.02E+02 2C 3.32E-13 1.33E-10 2C 3.62E-14 1.45E-11 2C 0.00E+00 0.00E+00 2C 1.28E-17 5.13E-15 2C 1.01E-16 4.06E-14 2C 1.59E-10 6.39E-08 2C 5.48E-10 2.20E-07
DHU Zone 3 to 12 = 1.89E+04 9.82E+01 3C 5.09E-06 9.94E-04 3C 4.80E-07 9.37E-05 3C 0.00E+00 0.00E+00 3C 2.19E-10 4.27E-08 3C 8.28E-10 1.62E-07 3C 5.30E-07 1.03E-04 3C 2.54E-07 4.97E-05
DHU Zone 4 to 12 = 1.64E+04 8.54E+01 4C 8.08E-03 1.37E+00 4C 7.05E-04 1.20E-01 4C 0.00E+00 0.00E+00 4C 6.70E-07 1.14E-04 4C 1.56E-06 2.66E-04 4C 9.57E-04 1.63E-01 4C 2.21E-04 3.76E-02
DHU Zone 5 to 12 = 1.71E+04 8.86E+01 5C 7.03E-01 1.24E+02 5C 6.05E-02 1.07E+01 5C 0.00E+00 0.00E+00 5C 4.49E-04 7.91E-02 5C 6.73E-04 1.19E-01 5C 4.65E-01 8.19E+01 5C 8.16E-02 1.44E+01
DHU Zone 6 to 12 = 2.20E+04 1.14E+02 6C 4.73E-01 1.07E+02 6C 8.33E-02 1.89E+01 6C 0.00E+00 0.00E+00 6C 2.43E-03 5.53E-01 6C 2.98E-03 6.78E-01 6C 2.97E+00 6.75E+02 6C 4.36E-01 9.91E+01
DHU Zone 7 to 12 = 1.77E+04 9.20E+01 7C 4.16E-04 7.61E-02 7C 7.11E-05 1.30E-02 7C 0.00E+00 0.00E+00 7C 8.38E-07 1.53E-04 7C 1.50E-06 2.74E-04 7C 2.64E-03 4.83E-01 7C 5.98E-04 1.09E-01
DHU Zone 8 to 12 = 3.13E+04 1.62E+02 8C 3.48E-10 1.12E-07 8C 5.33E-11 1.72E-08 8C 0.00E+00 0.00E+00 8C 4.97E-13 1.61E-10 8C 2.07E-12 6.70E-10 8C 4.15E-09 1.34E-06 8C 1.64E-09 5.31E-07
DHU Zone 9 to 12 = 3.09E+04 1.61E+02 9C 2.66E-18 8.48E-16 9C 3.54E-19 1.13E-16 9C 0.00E+00 0.00E+00 9C 3.52E-21 1.13E-18 9C 3.54E-20 1.13E-17 9C 1.01E-16 3.24E-14 9C 6.21E-17 1.98E-14
DHU Zone 10 to 12 = 2.51E+04 1.31E+02 10C 1.77E-27 4.60E-25 10C 2.25E-28 5.83E-26 10C 0.00E+00 0.00E+00 10C 2.54E-30 6.61E-28 10C 6.30E-29 1.64E-26 10C 3.87E-25 1.00E-22 10C 3.37E-25 8.76E-23
DHU Zone 11 to 12 = 2.24E+04 1.16E+02 11C 1.28E-36 2.95E-34 11C 1.42E-37 3.28E-35 11C 0.00E+00 0.00E+00 11C 4.45E-40 1.03E-37 11C 9.60E-38 2.22E-35 11C 2.37E-33 5.49E-31 11C 2.95E-33 6.83E-31

total mass going into the kg/yr 5.37E+02 kg/yr 5.66E+01 kg/yr 0.00E+00 kg/yr 2.97E+00 kg/yr 3.25E+00 kg/yr 1.34E+03 kg/yr 2.79E+02 kg/y

GMCS OFF

Simulation time 2020

APPENDIX 6.3c
Calculation of Mass Flux - Clayton Chemical Source Zone
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.45E+02 3.35E+00 1A 6.06E-23 4.04E-22 1A 3.86E-23 2.57E-22 1A 0.00E+00 0.00E+00 1A 5.78E-27 3.86E-26 1A 1.25E-25 8.36E-25 1A 2.73E-13 1.82E-12 1A 1.26E-12 8.42E-12
SHU Zone 2 to 12 = 4.92E+02 2.56E+00 2A 5.12E-12 2.61E-11 2A 4.70E-13 2.39E-12 2A 0.00E+00 0.00E+00 2A 1.11E-15 5.65E-15 2A 9.24E-15 4.70E-14 2A 1.94E-11 9.88E-11 2A 7.83E-11 3.98E-10
SHU Zone 3 to 12 = 1.63E+02 8.46E-01 3A 3.21E-05 5.41E-05 3A 2.68E-06 4.52E-06 3A 0.00E+00 0.00E+00 3A 1.39E-08 2.33E-08 3A 5.67E-08 9.54E-08 3A 4.34E-06 7.31E-06 3A 1.74E-06 2.93E-06
SHU Zone 4 to 12 = 1.21E+02 6.29E-01 4A 1.08E-02 1.36E-02 4A 8.64E-04 1.08E-03 4A 0.00E+00 0.00E+00 4A 1.25E-05 1.56E-05 4A 3.58E-05 4.48E-05 4A 1.93E-03 2.42E-03 4A 7.05E-04 8.82E-04
SHU Zone 5 to 12 = 8.23E+00 4.28E-02 5A 1.49E-02 1.27E-03 5A 1.07E-03 9.13E-05 5A 0.00E+00 0.00E+00 5A 4.66E-04 3.97E-05 5A 2.13E-03 1.81E-04 5A 1.90E-01 1.62E-02 5A 1.36E-01 1.16E-02
SHU Zone 6 to 12 = 1.18E+00 6.14E-03 6A 6.04E-03 7.37E-05 6A 2.87E-04 3.50E-06 6A 0.00E+00 0.00E+00 6A 3.16E-04 3.85E-06 6A 1.56E-03 1.90E-05 6A 9.75E-02 1.19E-03 6A 1.10E-01 1.34E-03
SHU Zone 7 to 12 = 5.85E+01 3.04E-01 7A 2.57E-05 1.55E-05 7A 2.84E-06 1.72E-06 7A 0.00E+00 0.00E+00 7A 5.85E-07 3.54E-07 7A 2.02E-06 1.22E-06 7A 1.96E-04 1.18E-04 7A 9.71E-05 5.87E-05
SHU Zone 8 to 12 = 1.12E+02 5.83E-01 8A 7.43E-10 8.62E-10 8A 7.06E-11 8.19E-11 8A 0.00E+00 0.00E+00 8A 8.07E-12 9.37E-12 8A 3.90E-11 4.53E-11 8A 4.06E-09 4.71E-09 8A 2.25E-09 2.61E-09
SHU Zone 9 to 12 = 1.53E+02 7.93E-01 9A 4.36E-18 6.88E-18 9A 4.87E-19 7.68E-19 9A 0.00E+00 0.00E+00 9A 4.13E-20 6.52E-20 9A 4.69E-19 7.40E-19 9A 1.02E-16 1.61E-16 9A 7.31E-17 1.15E-16
SHU Zone 10 to 12 = 1.80E+02 9.34E-01 10A 2.26E-27 4.20E-27 10A 2.45E-28 4.56E-28 10A 0.00E+00 0.00E+00 10A 1.53E-29 2.84E-29 10A 3.68E-28 6.84E-28 10A 2.73E-25 5.08E-25 10A 2.68E-25 4.99E-25
SHU Zone 11 to 12 = 2.64E+02 1.37E+00 11A 2.95E-36 8.04E-36 11A 2.86E-37 7.79E-37 11A 0.00E+00 0.00E+00 11A 2.28E-39 6.21E-39 11A 2.34E-37 6.37E-37 11A 2.65E-33 7.23E-33 11A 3.51E-33 9.58E-33
MHU Zone 1 to 12 = 5.21E+04 2.71E+02 1B 7.46E-23 4.02E-20 1B 1.65E-23 8.87E-21 1B 0.00E+00 0.00E+00 1B 1.79E-26 9.64E-24 1B 3.04E-25 1.64E-22 1B 6.66E-14 3.59E-11 1B 3.08E-13 1.66E-10
MHU Zone 2 to 12 = 5.25E+04 2.73E+02 2B 8.45E-12 4.58E-09 2B 7.22E-13 3.92E-10 2B 0.00E+00 0.00E+00 2B 2.73E-15 1.48E-12 2B 1.73E-14 9.38E-12 2B 9.09E-12 4.93E-09 2B 3.17E-11 1.72E-08
MHU Zone 3 to 12 = 2.84E+04 1.48E+02 3B 6.77E-05 1.99E-02 3B 5.29E-06 1.56E-03 3B 0.00E+00 0.00E+00 3B 4.42E-08 1.30E-05 3B 1.27E-07 3.74E-05 3B 8.16E-06 2.40E-03 3B 2.54E-06 7.47E-04
MHU Zone 4 to 12 = 2.19E+04 1.14E+02 4B 2.36E-02 5.33E+00 4B 1.76E-03 3.98E-01 4B 0.00E+00 0.00E+00 4B 4.08E-05 9.24E-03 4B 7.78E-05 1.76E-02 4B 3.78E-03 8.54E-01 4B 1.06E-03 2.39E-01
MHU Zone 5 to 12 = 1.30E+03 6.75E+00 5B 5.17E-02 6.95E-01 5B 3.46E-03 4.64E-02 5B 0.00E+00 0.00E+00 5B 2.26E-03 3.03E-02 5B 7.20E-03 9.68E-02 5B 4.40E-01 5.92E+00 5B 2.58E-01 3.46E+00
MHU Zone 6 to 12 = 3.47E+02 1.80E+00 6B 1.87E-02 6.70E-02 6B 8.72E-04 3.13E-03 6B 0.00E+00 0.00E+00 6B 1.30E-03 4.65E-03 6B 4.72E-03 1.69E-02 6B 2.15E-01 7.72E-01 6B 2.09E-01 7.49E-01
MHU Zone 7 to 12 = 1.63E+04 8.46E+01 7B 7.61E-05 1.28E-02 7B 7.65E-06 1.29E-03 7B 0.00E+00 0.00E+00 7B 2.56E-06 4.30E-04 7B 5.71E-06 9.62E-04 7B 4.49E-04 7.56E-02 7B 1.75E-04 2.94E-02
MHU Zone 8 to 12 = 4.81E+04 2.50E+02 8B 1.35E-09 6.73E-07 8B 1.23E-10 6.14E-08 8B 0.00E+00 0.00E+00 8B 2.28E-11 1.13E-08 8B 9.19E-11 4.57E-08 8B 8.52E-09 4.24E-06 8B 4.41E-09 2.19E-06
MHU Zone 9 to 12 = 4.58E+04 2.38E+02 9B 7.62E-18 3.61E-15 9B 7.97E-19 3.77E-16 9B 0.00E+00 0.00E+00 9B 1.10E-19 5.19E-17 9B 1.02E-18 4.81E-16 9B 1.79E-16 8.45E-14 9B 1.15E-16 5.44E-14
MHU Zone 10 to 12 = 3.56E+04 1.85E+02 10B 6.64E-27 2.44E-24 10B 6.66E-28 2.45E-25 10B 0.00E+00 0.00E+00 10B 7.69E-29 2.83E-26 10B 1.58E-27 5.83E-25 10B 6.41E-25 2.36E-22 10B 5.51E-25 2.03E-22
MHU Zone 11 to 12 = 2.94E+04 1.53E+02 11B 6.22E-36 1.89E-33 11B 5.54E-37 1.68E-34 11B 0.00E+00 0.00E+00 11B 1.45E-38 4.41E-36 11B 7.29E-37 2.22E-34 11B 4.23E-33 1.29E-30 11B 4.80E-33 1.46E-30
DHU Zone 1 to 12 = 4.30E+04 2.24E+02 1C 7.46E-23 3.32E-20 1C 1.37E-23 6.11E-21 1C 0.00E+00 0.00E+00 1C 2.13E-26 9.48E-24 1C 3.58E-25 1.59E-22 1C 5.54E-14 2.47E-11 1C 2.56E-13 1.14E-10
DHU Zone 2 to 12 = 4.09E+04 2.12E+02 2C 9.65E-12 4.08E-09 2C 9.66E-13 4.08E-10 2C 0.00E+00 0.00E+00 2C 3.00E-15 1.27E-12 2C 1.89E-14 7.97E-12 2C 1.19E-11 5.05E-09 2C 4.27E-11 1.80E-08
DHU Zone 3 to 12 = 2.08E+04 1.08E+02 3C 1.01E-04 2.18E-02 3C 9.30E-06 2.00E-03 3C 0.00E+00 0.00E+00 3C 3.33E-08 7.17E-06 3C 9.97E-08 2.15E-05 3C 1.21E-05 2.62E-03 3C 3.36E-06 7.24E-04
DHU Zone 4 to 12 = 1.59E+04 8.25E+01 4C 4.51E-02 7.40E+00 4C 3.91E-03 6.41E-01 4C 0.00E+00 0.00E+00 4C 2.34E-05 3.84E-03 4C 4.76E-05 7.82E-03 4C 6.68E-03 1.10E+00 4C 1.47E-03 2.41E-01
DHU Zone 5 to 12 = 8.47E+02 4.40E+00 5C 4.44E-02 3.88E-01 5C 6.14E-03 5.38E-02 5C 0.00E+00 0.00E+00 5C 1.26E-03 1.10E-02 5C 4.76E-03 4.17E-02 5C 8.21E-01 7.19E+00 5C 4.02E-01 3.52E+00
DHU Zone 6 to 12 = 1.74E+02 9.06E-01 6C 1.28E-02 2.31E-02 6C 3.23E-03 5.81E-03 6C 0.00E+00 0.00E+00 6C 4.91E-04 8.84E-04 6C 2.72E-03 4.90E-03 6C 1.27E+00 2.28E+00 6C 8.54E-01 1.54E+00
DHU Zone 7 to 12 = 1.06E+04 5.52E+01 7C 6.28E-05 6.89E-03 7C 1.01E-05 1.11E-03 7C 0.00E+00 0.00E+00 7C 2.12E-06 2.32E-04 7C 5.01E-06 5.50E-04 7C 6.41E-04 7.03E-02 7C 2.05E-04 2.25E-02
DHU Zone 8 to 12 = 3.36E+04 1.75E+02 8C 1.05E-09 3.64E-07 8C 1.63E-10 5.65E-08 8C 0.00E+00 0.00E+00 8C 1.93E-11 6.71E-09 8C 7.95E-11 2.76E-08 8C 1.19E-08 4.12E-06 8C 5.03E-09 1.75E-06
DHU Zone 9 to 12 = 3.23E+04 1.68E+02 9C 7.36E-18 2.46E-15 9C 1.01E-18 3.39E-16 9C 0.00E+00 0.00E+00 9C 1.29E-19 4.29E-17 9C 1.19E-18 3.97E-16 9C 2.28E-16 7.60E-14 9C 1.42E-16 4.74E-14
DHU Zone 10 to 12 = 2.58E+04 1.34E+02 10C 5.79E-27 1.54E-24 10C 7.85E-28 2.09E-25 10C 0.00E+00 0.00E+00 10C 8.87E-29 2.37E-26 10C 1.83E-27 4.89E-25 10C 7.55E-25 2.01E-22 10C 6.46E-25 1.72E-22
DHU Zone 11 to 12 = 2.28E+04 1.18E+02 11C 6.00E-36 1.41E-33 11C 7.36E-37 1.73E-34 11C 0.00E+00 0.00E+00 11C 1.99E-38 4.70E-36 11C 9.61E-37 2.26E-34 11C 5.43E-33 1.28E-30 11C 6.10E-33 1.44E-30

total mass discharge into the river adjacent to Site 1.40E+01 kg/yr 1.16E+00 kg/yr 0.00E+00 kg/yr 6.07E-02 kg/yr 1.88E-01 kg/yr 1.83E+01 kg/yr 9.82E+00 kg/yr
Percent Capture by GMCS 97 % 98 % #DIV/0! % 99 % 97 % 98 % 96 %

GMCS ON

Simulation time 2030

APPENDIX 6.3d
Calculation of Mass Flux - Clayton Chemical Source Zone
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CB 14DCB 24D PCE TCE DCE VC
Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.33E+02 3.29E+00 1A 3.82E-23 2.50E-22 1A 5.24E-23 3.43E-22 1A 0.00E+00 0.00E+00 1A 4.60E-29 3.01E-28 1A 1.04E-27 6.78E-27 1A 2.95E-13 1.93E-12 1A 1.36E-12 8.92E-12
SHU Zone 2 to 12 = 4.71E+02 2.45E+00 2A 1.38E-13 6.71E-13 2A 1.27E-14 6.19E-14 2A 0.00E+00 0.00E+00 2A 1.22E-17 5.97E-17 2A 1.17E-16 5.69E-16 2A 1.94E-11 9.47E-11 2A 8.30E-11 4.04E-10
SHU Zone 3 to 12 = 1.49E+02 7.72E-01 3A 1.37E-06 2.11E-06 3A 1.16E-07 1.78E-07 3A 0.00E+00 0.00E+00 3A 2.15E-10 3.30E-10 3A 1.04E-09 1.60E-09 3A 1.48E-07 2.28E-07 3A 7.67E-08 1.18E-07
SHU Zone 4 to 12 = 1.27E+02 6.57E-01 4A 1.71E-03 2.24E-03 4A 1.38E-04 1.81E-04 4A 0.00E+00 0.00E+00 4A 7.86E-07 1.03E-06 4A 2.48E-06 3.24E-06 4A 2.49E-04 3.25E-04 4A 9.19E-05 1.20E-04
SHU Zone 5 to 12 = 1.38E+02 7.19E-01 5A 1.36E-01 1.95E-01 5A 1.14E-02 1.63E-02 5A 0.00E+00 0.00E+00 5A 5.29E-04 7.56E-04 5A 1.07E-03 1.54E-03 5A 1.12E-01 1.60E-01 5A 3.77E-02 5.40E-02
SHU Zone 6 to 12 = 1.45E+02 7.56E-01 6A 2.02E-01 3.03E-01 6A 2.11E-02 3.17E-02 6A 0.00E+00 0.00E+00 6A 3.67E-03 5.51E-03 6A 5.95E-03 8.95E-03 6A 6.53E-01 9.82E-01 6A 2.52E-01 3.79E-01
SHU Zone 7 to 12 = 1.02E+02 5.30E-01 7A 1.80E-04 1.90E-04 7A 2.11E-05 2.23E-05 7A 0.00E+00 0.00E+00 7A 8.91E-07 9.40E-07 7A 2.33E-06 2.46E-06 7A 7.64E-04 8.06E-04 7A 3.29E-04 3.48E-04
SHU Zone 8 to 12 = 1.04E+02 5.42E-01 8A 2.03E-10 2.19E-10 8A 2.04E-11 2.20E-11 8A 0.00E+00 0.00E+00 8A 5.77E-13 6.22E-13 8A 2.70E-12 2.92E-12 8A 1.17E-09 1.26E-09 8A 6.00E-10 6.48E-10
SHU Zone 9 to 12 = 1.46E+02 7.60E-01 9A 1.56E-18 2.36E-18 9A 1.74E-19 2.63E-19 9A 0.00E+00 0.00E+00 9A 3.61E-21 5.46E-21 9A 4.15E-20 6.28E-20 9A 3.83E-17 5.78E-17 9A 2.67E-17 4.03E-17
SHU Zone 10 to 12 = 1.76E+02 9.13E-01 10A 9.42E-28 1.71E-27 10A 1.01E-28 1.84E-28 10A 0.00E+00 0.00E+00 10A 1.58E-30 2.88E-30 10A 3.93E-29 7.15E-29 10A 1.21E-25 2.20E-25 10A 1.15E-25 2.08E-25
SHU Zone 11 to 12 = 2.60E+02 1.35E+00 11A 1.28E-36 3.45E-36 11A 1.25E-37 3.35E-37 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 6.31E-38 1.70E-37 11A 1.13E-33 3.05E-33 11A 1.35E-33 3.64E-33
MHU Zone 1 to 12 = 5.12E+04 2.66E+02 1B 1.49E-23 7.87E-21 1B 1.48E-23 7.82E-21 1B 0.00E+00 0.00E+00 1B 1.50E-28 7.93E-26 1B 2.75E-27 1.45E-24 1B 7.14E-14 3.77E-11 1B 3.29E-13 1.74E-10
MHU Zone 2 to 12 = 5.01E+04 2.60E+02 2B 2.31E-13 1.19E-10 2B 1.99E-14 1.03E-11 2B 0.00E+00 0.00E+00 2B 3.08E-17 1.59E-14 2B 2.26E-16 1.17E-13 2B 7.77E-12 4.03E-09 2B 3.31E-11 1.72E-08
MHU Zone 3 to 12 = 2.59E+04 1.35E+02 3B 3.05E-06 8.18E-04 3B 2.39E-07 6.42E-05 3B 0.00E+00 0.00E+00 3B 7.20E-10 1.93E-07 3B 2.48E-09 6.65E-07 3B 2.77E-07 7.42E-05 3B 9.65E-08 2.59E-05
MHU Zone 4 to 12 = 2.29E+04 1.19E+02 4B 3.94E-03 9.30E-01 4B 2.95E-04 6.98E-02 4B 0.00E+00 0.00E+00 4B 2.72E-06 6.44E-04 4B 5.70E-06 1.35E-03 4B 4.92E-04 1.16E-01 4B 1.37E-04 3.23E-02
MHU Zone 5 to 12 = 2.56E+04 1.33E+02 5B 3.53E-01 9.33E+01 5B 2.74E-02 7.24E+00 5B 0.00E+00 0.00E+00 5B 1.83E-03 4.83E-01 5B 2.37E-03 6.26E-01 5B 2.29E-01 6.06E+01 5B 5.45E-02 1.44E+01
MHU Zone 6 to 12 = 3.39E+04 1.76E+02 6B 4.68E-01 1.64E+02 6B 4.52E-02 1.58E+01 6B 0.00E+00 0.00E+00 6B 1.12E-02 3.93E+00 6B 1.11E-02 3.89E+00 6B 1.23E+00 4.30E+02 6B 3.57E-01 1.25E+02
MHU Zone 7 to 12 = 2.76E+04 1.43E+02 7B 4.16E-04 1.19E-01 7B 4.49E-05 1.28E-02 7B 0.00E+00 0.00E+00 7B 3.05E-06 8.69E-04 7B 5.01E-06 1.43E-03 7B 1.46E-03 4.15E-01 7B 4.87E-04 1.39E-01
MHU Zone 8 to 12 = 4.49E+04 2.33E+02 8B 3.87E-10 1.80E-07 8B 3.71E-11 1.72E-08 8B 0.00E+00 0.00E+00 8B 1.69E-12 7.84E-10 8B 6.55E-12 3.04E-09 8B 2.52E-09 1.17E-06 8B 1.20E-09 5.57E-07
MHU Zone 9 to 12 = 4.39E+04 2.28E+02 9B 2.81E-18 1.28E-15 9B 2.92E-19 1.32E-16 9B 0.00E+00 0.00E+00 9B 9.83E-21 4.46E-18 9B 9.21E-20 4.18E-17 9B 6.84E-17 3.11E-14 9B 4.30E-17 1.95E-14
MHU Zone 10 to 12 = 3.47E+04 1.80E+02 10B 2.82E-27 1.01E-24 10B 2.79E-28 1.00E-25 10B 0.00E+00 0.00E+00 10B 7.87E-30 2.83E-27 10B 1.64E-28 5.89E-26 10B 2.91E-25 1.04E-22 10B 2.45E-25 8.80E-23
MHU Zone 11 to 12 = 2.90E+04 1.50E+02 11B 2.74E-36 8.19E-34 11B 2.42E-37 7.25E-35 11B 0.00E+00 0.00E+00 11B 2.08E-39 6.22E-37 11B 1.61E-37 4.81E-35 11B 2.00E-33 5.99E-31 11B 2.19E-33 6.55E-31
DHU Zone 1 to 12 = 4.22E+04 2.19E+02 1C 1.29E-23 5.65E-21 1C 1.03E-23 4.52E-21 1C 0.00E+00 0.00E+00 1C 1.79E-28 7.83E-26 1C 3.25E-27 1.42E-24 1C 5.86E-14 2.56E-11 1C 2.71E-13 1.18E-10
DHU Zone 2 to 12 = 3.91E+04 2.03E+02 2C 2.59E-13 1.05E-10 2C 2.63E-14 1.06E-11 2C 0.00E+00 0.00E+00 2C 3.46E-17 1.40E-14 2C 2.52E-16 1.02E-13 2C 1.05E-11 4.23E-09 2C 4.52E-11 1.83E-08
DHU Zone 3 to 12 = 1.90E+04 9.88E+01 3C 4.18E-06 8.22E-04 3C 3.97E-07 7.80E-05 3C 0.00E+00 0.00E+00 3C 5.98E-10 1.17E-07 3C 2.12E-09 4.17E-07 3C 3.93E-07 7.73E-05 3C 1.27E-07 2.49E-05
DHU Zone 4 to 12 = 1.65E+04 8.59E+01 4C 6.73E-03 1.15E+00 4C 5.95E-04 1.02E-01 4C 0.00E+00 0.00E+00 4C 1.76E-06 3.00E-04 4C 3.87E-06 6.61E-04 4C 7.96E-04 1.36E-01 4C 1.82E-04 3.11E-02
DHU Zone 5 to 12 = 1.71E+04 8.91E+01 5C 5.94E-01 1.05E+02 5C 5.17E-02 9.17E+00 5C 0.00E+00 0.00E+00 5C 1.01E-03 1.79E-01 5C 1.44E-03 2.55E-01 5C 3.90E-01 6.91E+01 5C 6.78E-02 1.20E+01
DHU Zone 6 to 12 = 2.21E+04 1.15E+02 6C 4.01E-01 9.15E+01 6C 7.16E-02 1.64E+01 6C 0.00E+00 0.00E+00 6C 4.46E-03 1.02E+00 6C 5.33E-03 1.22E+00 6C 2.51E+00 5.73E+02 6C 3.67E-01 8.37E+01
DHU Zone 7 to 12 = 1.78E+04 9.24E+01 7C 3.59E-04 6.60E-02 7C 6.22E-05 1.14E-02 7C 0.00E+00 0.00E+00 7C 2.17E-06 3.99E-04 7C 3.64E-06 6.70E-04 7C 2.24E-03 4.12E-01 7C 5.05E-04 9.29E-02
DHU Zone 8 to 12 = 3.14E+04 1.63E+02 8C 3.08E-10 9.98E-08 8C 4.92E-11 1.60E-08 8C 0.00E+00 0.00E+00 8C 1.50E-12 4.87E-10 8C 5.90E-12 1.91E-09 8C 3.54E-09 1.15E-06 8C 1.39E-09 4.52E-07
DHU Zone 9 to 12 = 3.10E+04 1.61E+02 9C 2.63E-18 8.43E-16 9C 3.70E-19 1.18E-16 9C 0.00E+00 0.00E+00 9C 1.14E-20 3.67E-18 9C 1.07E-19 3.43E-17 9C 8.71E-17 2.79E-14 9C 5.29E-17 1.70E-14
DHU Zone 10 to 12 = 2.52E+04 1.31E+02 10C 2.41E-27 6.26E-25 10C 3.28E-28 8.54E-26 10C 0.00E+00 0.00E+00 10C 9.06E-30 2.36E-27 10C 1.89E-28 4.93E-26 10C 3.42E-25 8.91E-23 10C 2.86E-25 7.44E-23
DHU Zone 11 to 12 = 2.24E+04 1.17E+02 11C 2.60E-36 6.04E-34 11C 3.21E-37 7.44E-35 11C 0.00E+00 0.00E+00 11C 3.02E-39 7.00E-37 11C 2.10E-37 4.87E-35 11C 2.57E-33 5.97E-31 11C 2.79E-33 6.48E-31

total mass going into the kg/yr 4.57E+02 kg/yr 4.88E+01 kg/yr 0.00E+00 kg/yr 5.62E+00 kg/yr 6.01E+00 kg/yr 1.13E+03 kg/yr 2.36E+02 kg/y

GMCS OFF

Simulation time 2030

APPENDIX 6.3d
Calculation of Mass Flux - Clayton Chemical Source Zone
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.46E+02 3.35E+00 1A 2.91E-23 1.94E-22 1A 2.86E-24 1.91E-23 1A 0.00E+00 0.00E+00 1A 5.80E-27 3.87E-26 1A 1.39E-25 9.30E-25 1A 1.32E-14 8.81E-14 1A 6.90E-14 4.60E-13
SHU Zone 2 to 12 = 4.93E+02 2.56E+00 2A 4.39E-12 2.23E-11 2A 3.96E-13 2.01E-12 2A 0.00E+00 0.00E+00 2A 9.33E-16 4.75E-15 2A 7.93E-15 4.04E-14 2A 3.43E-12 1.75E-11 2A 1.22E-11 6.22E-11
SHU Zone 3 to 12 = 1.63E+02 8.47E-01 3A 2.71E-05 4.57E-05 3A 2.23E-06 3.75E-06 3A 0.00E+00 0.00E+00 3A 1.15E-08 1.94E-08 3A 4.75E-08 8.00E-08 3A 3.67E-06 6.17E-06 3A 1.47E-06 2.48E-06
SHU Zone 4 to 12 = 1.21E+02 6.29E-01 4A 9.14E-03 1.14E-02 4A 7.16E-04 8.96E-04 4A 0.00E+00 0.00E+00 4A 1.03E-05 1.29E-05 4A 3.00E-05 3.75E-05 4A 1.63E-03 2.04E-03 4A 6.00E-04 7.51E-04
SHU Zone 5 to 12 = 8.23E+00 4.28E-02 5A 1.26E-02 1.08E-03 5A 8.97E-04 7.63E-05 5A 0.00E+00 0.00E+00 5A 3.97E-04 3.38E-05 5A 1.92E-03 1.63E-04 5A 1.67E-01 1.42E-02 5A 1.20E-01 1.02E-02
SHU Zone 6 to 12 = 1.18E+00 6.14E-03 6A 5.14E-03 6.28E-05 6A 2.41E-04 2.95E-06 6A 0.00E+00 0.00E+00 6A 2.75E-04 3.35E-06 6A 1.51E-03 1.84E-05 6A 8.90E-02 1.09E-03 6A 1.01E-01 1.23E-03
SHU Zone 7 to 12 = 5.85E+01 3.04E-01 7A 2.17E-05 1.31E-05 7A 2.36E-06 1.43E-06 7A 0.00E+00 0.00E+00 7A 4.85E-07 2.93E-07 7A 1.70E-06 1.03E-06 7A 1.66E-04 1.00E-04 7A 8.36E-05 5.05E-05
SHU Zone 8 to 12 = 1.12E+02 5.83E-01 8A 6.28E-10 7.29E-10 8A 5.91E-11 6.86E-11 8A 0.00E+00 0.00E+00 8A 6.71E-12 7.79E-12 8A 3.27E-11 3.79E-11 8A 3.41E-09 3.96E-09 8A 1.92E-09 2.23E-09
SHU Zone 9 to 12 = 1.53E+02 7.93E-01 9A 3.93E-18 6.20E-18 9A 4.31E-19 6.80E-19 9A 0.00E+00 0.00E+00 9A 3.52E-20 5.55E-20 9A 4.14E-19 6.52E-19 9A 8.79E-17 1.39E-16 9A 6.31E-17 9.95E-17
SHU Zone 10 to 12 = 1.80E+02 9.35E-01 10A 1.96E-27 3.65E-27 10A 2.17E-28 4.04E-28 10A 0.00E+00 0.00E+00 10A 1.86E-29 3.46E-29 10A 5.38E-28 1.00E-27 10A 2.48E-25 4.61E-25 10A 2.34E-25 4.35E-25
SHU Zone 11 to 12 = 2.64E+02 1.37E+00 11A 2.83E-36 7.71E-36 11A 2.95E-37 8.05E-37 11A 0.00E+00 0.00E+00 11A 2.28E-38 6.22E-38 11A 1.83E-36 4.99E-36 11A 2.06E-33 5.63E-33 11A 2.48E-33 6.76E-33
MHU Zone 1 to 12 = 5.21E+04 2.71E+02 1B 5.79E-23 3.12E-20 1B 5.20E-24 2.80E-21 1B 0.00E+00 0.00E+00 1B 1.64E-26 8.82E-24 1B 2.95E-25 1.59E-22 1B 4.17E-15 2.25E-12 1B 2.18E-14 1.17E-11
MHU Zone 2 to 12 = 5.25E+04 2.73E+02 2B 7.16E-12 3.88E-09 2B 6.04E-13 3.28E-10 2B 0.00E+00 0.00E+00 2B 2.28E-15 1.23E-12 2B 1.45E-14 7.88E-12 2B 2.60E-12 1.41E-09 2B 5.69E-12 3.09E-09
MHU Zone 3 to 12 = 2.84E+04 1.48E+02 3B 5.72E-05 1.68E-02 3B 4.39E-06 1.29E-03 3B 0.00E+00 0.00E+00 3B 3.67E-08 1.08E-05 3B 1.06E-07 3.12E-05 3B 6.86E-06 2.02E-03 3B 2.15E-06 6.32E-04
MHU Zone 4 to 12 = 2.19E+04 1.14E+02 4B 1.99E-02 4.49E+00 4B 1.46E-03 3.30E-01 4B 0.00E+00 0.00E+00 4B 3.38E-05 7.64E-03 4B 6.50E-05 1.47E-02 4B 3.17E-03 7.18E-01 4B 8.98E-04 2.03E-01
MHU Zone 5 to 12 = 1.30E+03 6.76E+00 5B 4.36E-02 5.86E-01 5B 2.87E-03 3.86E-02 5B 0.00E+00 0.00E+00 5B 1.89E-03 2.55E-02 5B 6.17E-03 8.30E-02 5B 3.78E-01 5.08E+00 5B 2.24E-01 3.01E+00
MHU Zone 6 to 12 = 3.47E+02 1.80E+00 6B 1.58E-02 5.67E-02 6B 7.29E-04 2.61E-03 6B 0.00E+00 0.00E+00 6B 1.10E-03 3.94E-03 6B 4.27E-03 1.53E-02 6B 1.93E-01 6.91E-01 6B 1.90E-01 6.80E-01
MHU Zone 7 to 12 = 1.63E+04 8.47E+01 7B 6.41E-05 1.08E-02 7B 6.35E-06 1.07E-03 7B 0.00E+00 0.00E+00 7B 2.12E-06 3.56E-04 7B 4.77E-06 8.04E-04 7B 3.77E-04 6.35E-02 7B 1.49E-04 2.51E-02
MHU Zone 8 to 12 = 4.81E+04 2.50E+02 8B 1.15E-09 5.72E-07 8B 1.03E-10 5.14E-08 8B 0.00E+00 0.00E+00 8B 1.90E-11 9.42E-09 8B 7.68E-11 3.82E-08 8B 7.16E-09 3.56E-06 8B 3.77E-09 1.87E-06
MHU Zone 9 to 12 = 4.58E+04 2.38E+02 9B 6.85E-18 3.24E-15 9B 7.03E-19 3.33E-16 9B 0.00E+00 0.00E+00 9B 9.18E-20 4.34E-17 9B 8.61E-19 4.07E-16 9B 1.51E-16 7.13E-14 9B 9.78E-17 4.63E-14
MHU Zone 10 to 12 = 3.56E+04 1.85E+02 10B 5.78E-27 2.12E-24 10B 5.89E-28 2.16E-25 10B 0.00E+00 0.00E+00 10B 7.78E-29 2.86E-26 10B 1.74E-27 6.40E-25 10B 5.91E-25 2.17E-22 10B 5.02E-25 1.85E-22
MHU Zone 11 to 12 = 2.94E+04 1.53E+02 11B 5.87E-36 1.78E-33 11B 5.57E-37 1.69E-34 11B 0.00E+00 0.00E+00 11B 7.44E-38 2.26E-35 11B 4.39E-36 1.34E-33 11B 3.60E-33 1.09E-30 11B 3.92E-33 1.19E-30
DHU Zone 1 to 12 = 4.31E+04 2.24E+02 1C 5.87E-23 2.61E-20 1C 6.26E-24 2.79E-21 1C 0.00E+00 0.00E+00 1C 1.94E-26 8.63E-24 1C 3.43E-25 1.53E-22 1C 5.85E-15 2.60E-12 1C 3.06E-14 1.36E-11
DHU Zone 2 to 12 = 4.09E+04 2.13E+02 2C 8.23E-12 3.48E-09 2C 8.08E-13 3.42E-10 2C 0.00E+00 0.00E+00 2C 2.50E-15 1.06E-12 2C 1.58E-14 6.68E-12 2C 3.48E-12 1.47E-09 2C 8.40E-12 3.55E-09
DHU Zone 3 to 12 = 2.08E+04 1.08E+02 3C 8.54E-05 1.84E-02 3C 7.71E-06 1.66E-03 3C 0.00E+00 0.00E+00 3C 2.76E-08 5.95E-06 3C 8.32E-08 1.79E-05 3C 1.02E-05 2.20E-03 3C 2.84E-06 6.11E-04
DHU Zone 4 to 12 = 1.59E+04 8.25E+01 4C 3.80E-02 6.24E+00 4C 3.24E-03 5.31E-01 4C 0.00E+00 0.00E+00 4C 1.93E-05 3.18E-03 4C 3.98E-05 6.53E-03 4C 5.62E-03 9.22E-01 4C 1.24E-03 2.04E-01
DHU Zone 5 to 12 = 8.48E+02 4.40E+00 5C 3.74E-02 3.28E-01 5C 5.10E-03 4.46E-02 5C 0.00E+00 0.00E+00 5C 1.06E-03 9.29E-03 5C 4.12E-03 3.61E-02 5C 7.02E-01 6.15E+00 5C 3.46E-01 3.03E+00
DHU Zone 6 to 12 = 1.74E+02 9.06E-01 6C 1.08E-02 1.95E-02 6C 2.68E-03 4.84E-03 6C 0.00E+00 0.00E+00 6C 4.64E-04 8.36E-04 6C 2.61E-03 4.70E-03 6C 1.13E+00 2.03E+00 6C 7.59E-01 1.37E+00
DHU Zone 7 to 12 = 1.06E+04 5.52E+01 7C 5.29E-05 5.81E-03 7C 8.35E-06 9.17E-04 7C 0.00E+00 0.00E+00 7C 1.76E-06 1.93E-04 7C 4.19E-06 4.60E-04 7C 5.39E-04 5.92E-02 7C 1.74E-04 1.91E-02
DHU Zone 8 to 12 = 3.36E+04 1.75E+02 8C 8.90E-10 3.09E-07 8C 1.36E-10 4.73E-08 8C 0.00E+00 0.00E+00 8C 1.61E-11 5.58E-09 8C 6.64E-11 2.31E-08 8C 9.97E-09 3.46E-06 8C 4.27E-09 1.49E-06
DHU Zone 9 to 12 = 3.23E+04 1.68E+02 9C 6.61E-18 2.21E-15 9C 8.94E-19 2.99E-16 9C 0.00E+00 0.00E+00 9C 1.08E-19 3.59E-17 9C 1.01E-18 3.36E-16 9C 1.92E-16 6.40E-14 9C 1.20E-16 4.02E-14
DHU Zone 10 to 12 = 2.58E+04 1.34E+02 10C 5.03E-27 1.34E-24 10C 6.93E-28 1.85E-25 10C 0.00E+00 0.00E+00 10C 8.99E-29 2.40E-26 10C 2.01E-27 5.37E-25 10C 6.95E-25 1.85E-22 10C 5.87E-25 1.57E-22
DHU Zone 11 to 12 = 2.28E+04 1.18E+02 11C 5.64E-36 1.33E-33 11C 7.36E-37 1.73E-34 11C 0.00E+00 0.00E+00 11C 9.89E-38 2.33E-35 11C 5.72E-36 1.35E-33 11C 4.63E-33 1.09E-30 11C 5.02E-33 1.18E-30

total mass discharge into the river adjacent to Site 1.18E+01 kg/yr 9.58E-01 kg/yr 0.00E+00 kg/yr 5.10E-02 kg/yr 1.62E-01 kg/yr 1.57E+01 kg/yr 8.56E+00 kg/yr
Percent Capture by GMCS 97 % 98 % #DIV/0! % 99 % 97 % 98 % 96 %

GMCS ON

Calculation of Mass Flux - Clayton Chemical Source Zone
APPENDIX 6.3e

Simulation Time 2038
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CB 14DCB 24D PCE TCE DCE VC
Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.33E+02 3.29E+00 1A 5.95E-25 3.90E-24 1A 7.99E-26 5.23E-25 1A 0.00E+00 0.00E+00 1A 5.00E-29 3.28E-28 1A 1.34E-27 8.80E-27 1A 1.40E-14 9.18E-14 1A 7.32E-14 4.79E-13
SHU Zone 2 to 12 = 4.71E+02 2.45E+00 2A 1.19E-13 5.78E-13 2A 1.08E-14 5.25E-14 2A 0.00E+00 0.00E+00 2A 1.03E-17 5.03E-17 2A 1.02E-16 4.96E-16 2A 2.55E-12 1.24E-11 2A 1.25E-11 6.10E-11
SHU Zone 3 to 12 = 1.49E+02 7.73E-01 3A 1.15E-06 1.78E-06 3A 9.57E-08 1.47E-07 3A 0.00E+00 0.00E+00 3A 1.78E-10 2.74E-10 3A 8.72E-10 1.34E-09 3A 1.21E-07 1.85E-07 3A 5.33E-08 8.20E-08
SHU Zone 4 to 12 = 1.27E+02 6.58E-01 4A 1.44E-03 1.89E-03 4A 1.14E-04 1.49E-04 4A 0.00E+00 0.00E+00 4A 6.52E-07 8.53E-07 4A 2.07E-06 2.71E-06 4A 2.09E-04 2.74E-04 4A 7.78E-05 1.02E-04
SHU Zone 5 to 12 = 1.38E+02 7.19E-01 5A 1.15E-01 1.64E-01 5A 9.45E-03 1.35E-02 5A 0.00E+00 0.00E+00 5A 4.41E-04 6.32E-04 5A 8.99E-04 1.29E-03 5A 9.40E-02 1.35E-01 5A 3.21E-02 4.60E-02
SHU Zone 6 to 12 = 1.45E+02 7.56E-01 6A 1.70E-01 2.55E-01 6A 1.75E-02 2.63E-02 6A 0.00E+00 0.00E+00 6A 3.06E-03 4.60E-03 6A 4.97E-03 7.48E-03 6A 5.49E-01 8.26E-01 6A 2.16E-01 3.24E-01
SHU Zone 7 to 12 = 1.02E+02 5.31E-01 7A 1.51E-04 1.60E-04 7A 1.75E-05 1.85E-05 7A 0.00E+00 0.00E+00 7A 7.40E-07 7.81E-07 7A 1.95E-06 2.06E-06 7A 6.44E-04 6.79E-04 7A 2.82E-04 2.98E-04
SHU Zone 8 to 12 = 1.04E+02 5.43E-01 8A 1.72E-10 1.85E-10 8A 1.70E-11 1.84E-11 8A 0.00E+00 0.00E+00 8A 4.80E-13 5.18E-13 8A 2.26E-12 2.44E-12 8A 9.81E-10 1.06E-09 8A 5.12E-10 5.52E-10
SHU Zone 9 to 12 = 1.46E+02 7.60E-01 9A 1.42E-18 2.15E-18 9A 1.55E-19 2.35E-19 9A 0.00E+00 0.00E+00 9A 3.07E-21 4.64E-21 9A 3.66E-20 5.54E-20 9A 3.28E-17 4.96E-17 9A 2.31E-17 3.50E-17
SHU Zone 10 to 12 = 1.76E+02 9.13E-01 10A 8.09E-28 1.47E-27 10A 8.86E-29 1.61E-28 10A 0.00E+00 0.00E+00 10A 1.87E-30 3.40E-30 10A 5.53E-29 1.00E-28 10A 1.11E-25 2.02E-25 10A 1.05E-25 1.90E-25
SHU Zone 11 to 12 = 2.60E+02 1.35E+00 11A 1.22E-36 3.28E-36 11A 1.24E-37 3.33E-37 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 1.88E-37 5.04E-37 11A 9.71E-34 2.61E-33 11A 1.16E-33 3.10E-33
MHU Zone 1 to 12 = 5.12E+04 2.66E+02 1B 1.19E-24 6.29E-22 1B 1.13E-25 5.95E-23 1B 0.00E+00 0.00E+00 1B 1.43E-28 7.57E-26 1B 2.91E-27 1.54E-24 1B 4.41E-15 2.33E-12 1B 2.30E-14 1.22E-11
MHU Zone 2 to 12 = 5.01E+04 2.60E+02 2B 1.97E-13 1.02E-10 2B 1.67E-14 8.65E-12 2B 0.00E+00 0.00E+00 2B 2.56E-17 1.33E-14 2B 1.90E-16 9.84E-14 2B 1.12E-12 5.82E-10 2B 5.40E-12 2.80E-09
MHU Zone 3 to 12 = 2.59E+04 1.35E+02 3B 2.57E-06 6.88E-04 3B 1.98E-07 5.30E-05 3B 0.00E+00 0.00E+00 3B 5.98E-10 1.60E-07 3B 2.07E-09 5.54E-07 3B 2.31E-07 6.20E-05 3B 7.80E-08 2.09E-05
MHU Zone 4 to 12 = 2.29E+04 1.19E+02 4B 3.31E-03 7.82E-01 4B 2.44E-04 5.77E-02 4B 0.00E+00 0.00E+00 4B 2.26E-06 5.34E-04 4B 4.75E-06 1.12E-03 4B 4.13E-04 9.76E-02 4B 1.16E-04 2.73E-02
MHU Zone 5 to 12 = 2.56E+04 1.33E+02 5B 2.97E-01 7.85E+01 5B 2.27E-02 5.99E+00 5B 0.00E+00 0.00E+00 5B 1.52E-03 4.03E-01 5B 1.97E-03 5.21E-01 5B 1.93E-01 5.10E+01 5B 4.63E-02 1.22E+01
MHU Zone 6 to 12 = 3.39E+04 1.76E+02 6B 3.94E-01 1.38E+02 6B 3.75E-02 1.31E+01 6B 0.00E+00 0.00E+00 6B 9.34E-03 3.28E+00 6B 9.26E-03 3.25E+00 6B 1.03E+00 3.61E+02 6B 3.06E-01 1.07E+02
MHU Zone 7 to 12 = 2.76E+04 1.43E+02 7B 3.51E-04 9.99E-02 7B 3.72E-05 1.06E-02 7B 0.00E+00 0.00E+00 7B 2.53E-06 7.22E-04 7B 4.18E-06 1.19E-03 7B 1.22E-03 3.48E-01 7B 4.17E-04 1.19E-01
MHU Zone 8 to 12 = 4.49E+04 2.33E+02 8B 3.27E-10 1.52E-07 8B 3.09E-11 1.44E-08 8B 0.00E+00 0.00E+00 8B 1.40E-12 6.52E-10 8B 5.47E-12 2.54E-09 8B 2.11E-09 9.82E-07 8B 1.02E-09 4.75E-07
MHU Zone 9 to 12 = 4.39E+04 2.28E+02 9B 2.55E-18 1.16E-15 9B 2.60E-19 1.18E-16 9B 0.00E+00 0.00E+00 9B 8.22E-21 3.73E-18 9B 7.80E-20 3.54E-17 9B 5.76E-17 2.62E-14 9B 3.66E-17 1.66E-14
MHU Zone 10 to 12 = 3.47E+04 1.80E+02 10B 2.42E-27 8.69E-25 10B 2.43E-28 8.73E-26 10B 0.00E+00 0.00E+00 10B 7.96E-30 2.86E-27 10B 1.83E-28 6.56E-26 10B 2.70E-25 9.68E-23 10B 2.28E-25 8.18E-23
MHU Zone 11 to 12 = 2.90E+04 1.51E+02 11B 2.55E-36 7.63E-34 11B 2.36E-37 7.05E-35 11B 0.00E+00 0.00E+00 11B 6.24E-39 1.87E-36 11B 4.61E-37 1.38E-34 11B 1.71E-33 5.13E-31 11B 1.87E-33 5.59E-31
DHU Zone 1 to 12 = 4.23E+04 2.20E+02 1C 1.21E-24 5.27E-22 1C 1.35E-25 5.91E-23 1C 0.00E+00 0.00E+00 1C 1.70E-28 7.43E-26 1C 3.40E-27 1.48E-24 1C 6.16E-15 2.69E-12 1C 3.22E-14 1.41E-11
DHU Zone 2 to 12 = 3.91E+04 2.03E+02 2C 2.21E-13 8.94E-11 2C 2.21E-14 8.93E-12 2C 0.00E+00 0.00E+00 2C 2.88E-17 1.16E-14 2C 2.11E-16 8.53E-14 2C 1.71E-12 6.89E-10 2C 8.29E-12 3.35E-09
DHU Zone 3 to 12 = 1.90E+04 9.88E+01 3C 3.52E-06 6.91E-04 3C 3.28E-07 6.44E-05 3C 0.00E+00 0.00E+00 3C 4.97E-10 9.76E-08 3C 1.77E-09 3.47E-07 3C 3.28E-07 6.45E-05 3C 1.02E-07 2.00E-05
DHU Zone 4 to 12 = 1.65E+04 8.59E+01 4C 5.67E-03 9.69E-01 4C 4.91E-04 8.40E-02 4C 0.00E+00 0.00E+00 4C 1.46E-06 2.49E-04 4C 3.22E-06 5.51E-04 4C 6.69E-04 1.14E-01 4C 1.53E-04 2.62E-02
DHU Zone 5 to 12 = 1.71E+04 8.91E+01 5C 5.00E-01 8.86E+01 5C 4.28E-02 7.58E+00 5C 0.00E+00 0.00E+00 5C 8.48E-04 1.50E-01 5C 1.20E-03 2.12E-01 5C 3.28E-01 5.80E+01 5C 5.71E-02 1.01E+01
DHU Zone 6 to 12 = 2.21E+04 1.15E+02 6C 3.38E-01 7.71E+01 6C 5.93E-02 1.35E+01 6C 0.00E+00 0.00E+00 6C 3.72E-03 8.50E-01 6C 4.44E-03 1.01E+00 6C 2.11E+00 4.82E+02 6C 3.10E-01 7.08E+01
DHU Zone 7 to 12 = 1.78E+04 9.24E+01 7C 3.02E-04 5.56E-02 7C 5.15E-05 9.47E-03 7C 0.00E+00 0.00E+00 7C 1.80E-06 3.31E-04 7C 3.04E-06 5.59E-04 7C 1.88E-03 3.46E-01 7C 4.30E-04 7.90E-02
DHU Zone 8 to 12 = 3.14E+04 1.63E+02 8C 2.60E-10 8.44E-08 8C 4.09E-11 1.33E-08 8C 0.00E+00 0.00E+00 8C 1.25E-12 4.05E-10 8C 4.92E-12 1.60E-09 8C 2.98E-09 9.65E-07 8C 1.18E-09 3.84E-07
DHU Zone 9 to 12 = 3.10E+04 1.61E+02 9C 2.38E-18 7.64E-16 9C 3.29E-19 1.06E-16 9C 0.00E+00 0.00E+00 9C 9.56E-21 3.07E-18 9C 9.05E-20 2.90E-17 9C 7.33E-17 2.35E-14 9C 4.50E-17 1.44E-14
DHU Zone 10 to 12 = 2.52E+04 1.31E+02 10C 2.06E-27 5.38E-25 10C 2.86E-28 7.45E-26 10C 0.00E+00 0.00E+00 10C 9.17E-30 2.39E-27 10C 2.11E-28 5.49E-26 10C 3.17E-25 8.26E-23 10C 2.66E-25 6.93E-23
DHU Zone 11 to 12 = 2.25E+04 1.17E+02 11C 2.42E-36 5.61E-34 11C 3.11E-37 7.22E-35 11C 0.00E+00 0.00E+00 11C 8.36E-39 1.94E-36 11C 6.00E-37 1.39E-34 11C 2.20E-33 5.11E-31 11C 2.38E-33 5.53E-31

total mass going into the kg/yr 3.85E+02 kg/yr 4.04E+01 kg/yr 0.00E+00 kg/yr 4.69E+00 kg/yr 5.01E+00 kg/yr 9.53E+02 kg/yr 2.01E+02 kg/y

GMCS OFF

APPENDIX 6.3e
Calculation of Mass Flux - Clayton Chemical Source Zone

Simulation Time 2038
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All 7 COCS Chlorobenzene 1,4-Dichlorobenzene 2,4-D Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride
2006 92 80 12 0 0 0 0 0
2010 385 334 51 0 0 0 0 0
2020 1,735 1,454 282 0.0003 0 0 0 0
2030 1,548 1,294 254 0.0004 0 0 0 0
2038 1,329 1,111 218 0.0004 0 0 0 0

All 7 COCS Chlorobenzene 1,4-Dichlorobenzene 2,4-D Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride
2006 69 61 9 0 0 0 0 0
2010 352 305 48 0 0 0 0 0
2020 1,256 1,052 204 0.0003 0 0 0 0
2030 1,103 923 180 0.0004 0 0 0 0
2038 951 795 155 0.0003 0 0 0 0

All 7 COCS Chlorobenzene 1,4-Dichlorobenzene 2,4-D Tetrachloroethene Trichloroethene cis-1,2-Dichloroethene Vinyl Chloride
2006 25 24 27 55 - - - -
2010 8 9 6 - - - - -
2020 28 28 28 19 - - - -
2030 29 29 29 14 - - - -
2038 28 28 29 14 - - - -

APPENDIX 6.4
GROUNDWATER FATE AND TRANSPORT MODEL MASS FLUX RESULTS

W. G. Krummrich Source Zones

Percent Capture by GMCS (%)

Mass Discharge to River Along Site With GMCS OFF  (kg/yr)

Mass Discharge to River Along Site With GMCS ON  (kg/yr)

Regional Groundwater Fate and Transport Model
American Bottoms Aquifer
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in Conc in Conc in Conc in Conc in Conc in Conc in 

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 3.11E+02 1.62E+00 1A 2.55E-04 8.21E-04 1A 2.14E-05 6.87E-05 1A 1.26E-32 4.06E-32 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 2.74E+02 1.42E+00 2A 6.10E-03 1.73E-02 2A 7.49E-04 2.12E-03 2A 1.71E-21 4.85E-21 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 9.72E+01 5.05E-01 3A 8.98E-03 9.02E-03 3A 1.12E-03 1.12E-03 3A 3.40E-19 3.41E-19 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 7.19E+01 3.74E-01 4A 1.94E-03 1.44E-03 4A 2.69E-04 2.00E-04 4A 2.46E-19 1.83E-19 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 5.42E+00 2.81E-02 5A 1.15E-06 6.45E-08 5A 2.48E-07 1.39E-08 5A -1.61E-23 -9.03E-25 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 8.98E-01 4.67E-03 6A 4.84E-09 4.49E-11 6A 5.28E-10 4.90E-12 6A 8.97E-30 8.33E-32 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 4.05E+01 2.10E-01 7A 8.61E-14 3.60E-14 7A -1.71E-15 -7.16E-16 7A 8.34E-36 3.49E-36 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 8.19E+01 4.26E-01 8A 2.23E-18 1.88E-18 8A 4.50E-18 3.81E-18 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.22E+02 6.31E-01 9A 3.02E-26 3.79E-26 9A 2.30E-26 2.89E-26 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.52E+02 7.90E-01 10A 4.98E-35 7.83E-35 10A 4.39E-35 6.91E-35 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.32E+02 1.20E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 2.54E+04 1.32E+02 1B 1.82E-03 4.78E-01 1B 1.43E-04 3.76E-02 1B 1.39E-30 3.64E-28 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 2.99E+04 1.55E+02 2B 5.15E-02 1.59E+01 2B 5.81E-03 1.80E+00 2B 8.61E-20 2.66E-17 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 1.69E+04 8.80E+01 3B 1.14E-01 2.00E+01 3B 1.32E-02 2.31E+00 3B 2.19E-17 3.83E-15 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 1.30E+04 6.74E+01 4B 3.79E-02 5.08E+00 4B 4.95E-03 6.63E-01 4B 1.67E-17 2.23E-15 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 8.04E+02 4.17E+00 5B 4.81E-05 4.00E-04 5B 1.00E-05 8.32E-05 5B 3.61E-21 2.99E-20 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 2.65E+02 1.38E+00 6B 8.07E-08 2.21E-07 6B 6.29E-09 1.72E-08 6B 1.19E-28 3.27E-28 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 1.14E+04 5.91E+01 7B 4.33E-12 5.09E-10 7B 2.08E-13 2.45E-11 7B 5.69E-34 6.69E-32 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 3.55E+04 1.85E+02 8B 8.06E-18 2.96E-15 8B 1.58E-17 5.82E-15 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 3.67E+04 1.91E+02 9B 1.05E-25 3.98E-23 9B 7.20E-26 2.73E-23 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.00E+04 1.56E+02 10B 2.92E-34 9.04E-32 10B 2.21E-34 6.85E-32 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.58E+04 1.34E+02 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 2.09E+04 1.09E+02 1C 1.16E-03 2.50E-01 1C 1.92E-04 4.15E-02 1C 1.13E-30 2.44E-28 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 2.33E+04 1.21E+02 2C 3.64E-02 8.76E+00 2C 6.99E-03 1.68E+00 2C 6.86E-20 1.65E-17 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 1.24E+04 6.44E+01 3C 6.38E-02 8.19E+00 3C 1.35E-02 1.73E+00 3C 1.50E-17 1.93E-15 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 9.40E+03 4.88E+01 4C 2.01E-02 1.95E+00 4C 4.96E-03 4.82E-01 4C 1.15E-17 1.12E-15 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 5.13E+02 2.67E+00 5C 3.31E-05 1.76E-04 5C 1.04E-05 5.50E-05 5C 3.24E-21 1.72E-20 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 1.29E+02 6.69E-01 6C 3.69E-08 4.91E-08 6C 6.64E-09 8.84E-09 6C 1.06E-28 1.41E-28 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 7.41E+03 3.85E+01 7C 2.97E-12 2.27E-10 7C 2.05E-13 1.57E-11 7C 5.09E-34 3.90E-32 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 2.48E+04 1.29E+02 8C 5.24E-18 1.35E-15 8C 1.83E-17 4.69E-15 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 2.59E+04 1.35E+02 9C 8.34E-26 2.23E-23 9C 8.72E-26 2.33E-23 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.18E+04 1.13E+02 10C 2.14E-34 4.81E-32 10C 2.57E-34 5.78E-32 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.00E+04 1.04E+02 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass discharge into the river adjacent to Site 6.07E+01 kg/yr 8.74E+00 kg/yr 9.16E-15 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr
Percent Capture by GMCS 24 % 27 % 55 % 0.00E+00 % 0.00E+00 % 0.00E+00 % 0.00E+00 %

Notes:
1.  Negative numbers are an artifact of modeling.

APPENDIX 6.4a
Calculation of Mass Flux - W. G. Krummrich Source Zones

GMCS ON

Simulation time 2006

2
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CB 14DCB 24D PCE TCE DCE VC
Conc in Conc in Conc in Conc in Conc in Conc in Conc in 

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 3.13E+02 1.63E+00 1A 2.35E-04 7.60E-04 1A 1.92E-05 6.21E-05 1A 3.30E-33 1.07E-32 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 2.76E+02 1.43E+00 2A 5.10E-03 1.45E-02 2A 6.19E-04 1.76E-03 2A 3.87E-21 1.10E-20 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 9.78E+01 5.08E-01 3A 1.31E-02 1.33E-02 3A 1.63E-03 1.64E-03 3A 1.09E-18 1.11E-18 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 8.70E+01 4.52E-01 4A 6.45E-03 5.80E-03 4A 9.40E-04 8.45E-04 4A 3.56E-19 3.20E-19 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 9.84E+01 5.11E-01 5A 2.49E-04 2.53E-04 5A 6.97E-05 7.09E-05 5A 6.67E-22 6.78E-22 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.07E+02 5.55E-01 6A 2.05E-06 2.26E-06 6A 1.81E-07 2.00E-07 6A 2.21E-28 2.44E-28 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 7.87E+01 4.09E-01 7A 2.56E-11 2.08E-11 7A 1.15E-12 9.37E-13 7A -6.48E-36 -5.27E-36 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 8.36E+01 4.34E-01 8A 8.89E-20 7.67E-20 8A 2.26E-19 1.95E-19 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.22E+02 6.34E-01 9A 1.04E-26 1.31E-26 9A 7.74E-27 9.76E-27 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.53E+02 7.93E-01 10A 3.75E-35 5.92E-35 10A 3.35E-35 5.28E-35 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.32E+02 1.21E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 2.55E+04 1.32E+02 1B 1.68E-03 4.43E-01 1B 1.29E-04 3.40E-02 1B 4.19E-31 1.10E-28 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 3.00E+04 1.56E+02 2B 4.54E-02 1.41E+01 2B 5.09E-03 1.58E+00 2B 1.89E-19 5.86E-17 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 1.70E+04 8.85E+01 3B 1.56E-01 2.74E+01 3B 1.81E-02 3.18E+00 3B 5.97E-17 1.05E-14 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 1.57E+04 8.13E+01 4B 7.82E-02 1.26E+01 4B 1.08E-02 1.74E+00 4B 1.86E-17 3.00E-15 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 1.82E+04 9.47E+01 5B 3.56E-03 6.70E-01 5B 8.99E-04 1.69E-01 5B 3.84E-20 7.23E-18 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 2.52E+04 1.31E+02 6B 3.97E-05 1.03E-02 6B 2.13E-06 5.55E-04 6B 6.84E-27 1.78E-24 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 2.14E+04 1.11E+02 7B 5.87E-10 1.30E-07 7B 1.80E-11 3.98E-09 7B -2.55E-34 -5.63E-32 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 3.62E+04 1.88E+02 8B 7.92E-19 2.96E-16 8B 1.93E-18 7.23E-16 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 3.68E+04 1.91E+02 9B 3.13E-26 1.19E-23 9B 2.10E-26 8.00E-24 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.01E+04 1.56E+02 10B 1.97E-34 6.14E-32 10B 1.49E-34 4.62E-32 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.59E+04 1.34E+02 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 2.10E+04 1.09E+02 1C 1.06E-03 2.30E-01 1C 1.73E-04 3.77E-02 1C 3.36E-31 7.29E-29 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 2.34E+04 1.21E+02 2C 3.20E-02 7.72E+00 2C 6.14E-03 1.48E+00 2C 1.48E-19 3.57E-17 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 1.25E+04 6.48E+01 3C 8.82E-02 1.14E+01 3C 1.85E-02 2.38E+00 3C 4.06E-17 5.24E-15 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.13E+04 5.88E+01 4C 4.34E-02 5.08E+00 4C 1.09E-02 1.27E+00 4C 1.27E-17 1.49E-15 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 1.22E+04 6.34E+01 5C 2.05E-03 2.58E-01 5C 8.78E-04 1.11E-01 5C 2.55E-20 3.22E-18 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 1.64E+04 8.53E+01 6C 1.79E-05 3.03E-03 6C 2.01E-06 3.41E-04 6C 3.84E-27 6.51E-25 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.38E+04 7.16E+01 7C 2.97E-10 4.23E-08 7C 1.64E-11 2.33E-09 7C -1.70E-34 -2.43E-32 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 2.53E+04 1.31E+02 8C 5.64E-19 1.47E-16 8C 2.16E-18 5.64E-16 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 2.60E+04 1.35E+02 9C 2.42E-26 6.49E-24 9C 2.54E-26 6.82E-24 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.18E+04 1.13E+02 10C 1.45E-34 3.27E-32 10C 1.73E-34 3.91E-32 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.00E+04 1.04E+02 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass going into the kg/yr 8.00E+01 kg/yr 1.20E+01 kg/yr 2.03E-14 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/y

APPENDIX 6.4a
Calculation of Mass Flux - W. G. Krummrich Source Zones

GMCS OFF

Simulation time 2006
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 3.15E+02 1.64E+00 1A 1.19E-03 3.86E-03 1A 1.13E-04 3.67E-04 1A 6.03E-18 1.96E-17 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 2.79E+02 1.45E+00 2A 1.99E-02 5.72E-02 2A 2.62E-03 7.53E-03 2A 5.34E-11 1.54E-10 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 9.96E+01 5.18E-01 3A 1.47E-01 1.51E-01 3A 2.00E-02 2.06E-02 3A 2.89E-10 2.98E-10 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 7.43E+01 3.86E-01 4A 6.79E-02 5.21E-02 4A 1.04E-02 7.95E-03 4A 2.05E-11 1.58E-11 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 5.56E+00 2.89E-02 5A 3.56E-04 2.05E-05 5A 3.25E-05 1.87E-06 5A 3.58E-16 2.05E-17 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 9.18E-01 4.77E-03 6A 7.17E-06 6.80E-08 6A 7.82E-08 7.42E-10 6A 9.52E-22 9.03E-24 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 4.17E+01 2.17E-01 7A 1.68E-08 7.23E-09 7A 3.70E-10 1.59E-10 7A 3.58E-25 1.54E-25 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 8.36E+01 4.35E-01 8A 1.41E-13 1.22E-13 8A -9.18E-15 -7.93E-15 8A -7.54E-30 -6.52E-30 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.23E+02 6.39E-01 9A -1.33E-24 -1.69E-24 9A 2.05E-24 2.60E-24 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.53E+02 7.96E-01 10A 8.01E-35 1.27E-34 10A 3.74E-34 5.93E-34 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.33E+02 1.21E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 2.56E+04 1.33E+02 1B 7.13E-03 1.89E+00 1B 5.76E-04 1.52E-01 1B 1.50E-16 3.96E-14 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 3.04E+04 1.58E+02 2B 5.97E-02 1.87E+01 2B 7.31E-03 2.30E+00 2B 5.53E-10 1.73E-07 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 1.74E+04 9.02E+01 3B 7.77E-01 1.39E+02 3B 9.51E-02 1.71E+01 3B 3.29E-09 5.91E-07 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 1.34E+04 6.95E+01 4B 3.59E-01 4.97E+01 4B 4.89E-02 6.76E+00 4B 2.14E-10 2.96E-08 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 8.29E+02 4.31E+00 5B 2.22E-03 1.90E-02 5B 1.58E-04 1.35E-03 5B 7.77E-15 6.65E-14 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 2.71E+02 1.41E+00 6B 5.10E-05 1.43E-04 6B 4.93E-07 1.38E-06 6B 1.41E-20 3.95E-20 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 1.17E+04 6.08E+01 7B 1.27E-07 1.54E-05 7B -1.86E-09 -2.25E-07 7B 9.40E-24 1.14E-21 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 3.62E+04 1.88E+02 8B 3.48E-12 1.30E-09 8B 1.92E-13 7.20E-11 8B 1.06E-28 3.98E-26 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 3.71E+04 1.93E+02 9B -2.64E-23 -1.01E-20 9B 9.28E-24 3.56E-21 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.02E+04 1.57E+02 10B 9.81E-34 3.06E-31 10B -4.96E-33 -1.55E-30 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.59E+04 1.35E+02 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 2.11E+04 1.10E+02 1C 4.59E-03 1.00E+00 1C 7.70E-04 1.68E-01 1C 1.86E-16 4.07E-14 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 2.36E+04 1.23E+02 2C 4.36E-02 1.06E+01 2C 8.67E-03 2.12E+00 2C 6.47E-10 1.58E-07 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 1.27E+04 6.60E+01 3C 4.70E-01 6.17E+01 3C 1.05E-01 1.37E+01 3C 3.45E-09 4.54E-07 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 9.70E+03 5.04E+01 4C 2.12E-01 2.13E+01 4C 5.39E-02 5.40E+00 4C 2.25E-10 2.25E-08 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 5.30E+02 2.75E+00 5C 1.42E-03 7.80E-03 5C 2.56E-04 1.40E-03 5C 8.42E-15 4.61E-14 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 1.32E+02 6.88E-01 6C 2.23E-05 3.06E-05 6C 6.16E-07 8.43E-07 6C 1.87E-20 2.57E-20 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 7.62E+03 3.96E+01 7C 9.31E-08 7.33E-06 7C -6.92E-10 -5.44E-08 7C 3.10E-23 2.44E-21 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 2.53E+04 1.32E+02 8C 1.82E-12 4.76E-10 8C 2.20E-13 5.75E-11 8C 1.65E-28 4.33E-26 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 2.62E+04 1.36E+02 9C -3.69E-23 -9.98E-21 9C 1.21E-23 3.29E-21 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.19E+04 1.14E+02 10C 3.05E-34 6.92E-32 10C 2.25E-33 5.10E-31 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.01E+04 1.04E+02 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass discharge into the river adjacent to Site 3.05E+02 kg/yr 4.77E+01 kg/yr 1.43E-06 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr
Percent Capture by GMCS 9 % 6 % -6 % 0.00E+00 % 0.00E+00 % 0.00E+00 % 0.00E+00 %

Notes:
1.  Negative numbers are an artifact of modeling.

APPENDIX 6.4b
Calculation of Mass Flux - W. G. Krummrich Source Zones

GMCS ON

Simulation time 2010
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CB 14DCB 24D PCE TCE DCE VC
Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010 Conc in 2010

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 3.13E+02 1.63E+00 1A 1.10E-03 3.56E-03 1A 1.04E-04 3.37E-04 1A 3.95E-18 1.28E-17 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 2.76E+02 1.43E+00 2A 1.83E-02 5.22E-02 2A 2.36E-03 6.71E-03 2A 4.42E-11 1.26E-10 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 9.78E+01 5.08E-01 3A 1.45E-01 1.47E-01 3A 1.97E-02 1.99E-02 3A 2.81E-10 2.84E-10 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 8.70E+01 4.52E-01 4A 7.42E-02 6.67E-02 4A 1.12E-02 1.01E-02 4A 2.22E-11 1.99E-11 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 9.84E+01 5.11E-01 5A 9.38E-03 9.54E-03 5A 8.65E-04 8.80E-04 5A 5.82E-14 5.92E-14 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.07E+02 5.55E-01 6A 4.34E-04 4.79E-04 6A 6.80E-06 7.51E-06 6A 1.39E-18 1.54E-18 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 7.87E+01 4.09E-01 7A 9.88E-08 8.04E-08 7A 1.22E-09 9.96E-10 7A -2.33E-26 -1.90E-26 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 8.36E+01 4.34E-01 8A 2.89E-13 2.50E-13 8A 3.01E-15 2.60E-15 8A 1.51E-34 1.30E-34 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.22E+02 6.34E-01 9A -2.28E-21 -2.88E-21 9A -2.39E-23 -3.01E-23 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.53E+02 7.93E-01 10A 1.10E-30 1.74E-30 10A 3.04E-33 4.79E-33 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.32E+02 1.21E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 2.55E+04 1.32E+02 1B 6.84E-03 1.80E+00 1B 5.48E-04 1.44E-01 1B 9.80E-17 2.58E-14 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 3.00E+04 1.56E+02 2B 5.55E-02 1.72E+01 2B 6.59E-03 2.05E+00 2B 4.60E-10 1.43E-07 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 1.70E+04 8.85E+01 3B 7.75E-01 1.36E+02 3B 9.45E-02 1.66E+01 3B 3.21E-09 5.64E-07 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 1.57E+04 8.13E+01 4B 3.93E-01 6.36E+01 4B 5.29E-02 8.55E+00 4B 2.48E-10 4.02E-08 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 1.82E+04 9.47E+01 5B 6.08E-02 1.15E+01 5B 4.30E-03 8.09E-01 5B 7.43E-13 1.40E-10 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 2.52E+04 1.31E+02 6B 2.32E-03 6.05E-01 6B 3.14E-05 8.20E-03 6B 1.58E-17 4.11E-15 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 2.14E+04 1.11E+02 7B 7.87E-07 1.74E-04 7B 9.01E-09 1.99E-06 7B -2.04E-25 -4.50E-23 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 3.62E+04 1.88E+02 8B 1.86E-12 6.97E-10 8B 1.54E-14 5.77E-12 8B -2.26E-33 -8.46E-31 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 3.68E+04 1.91E+02 9B 3.46E-20 1.32E-17 9B 4.00E-22 1.52E-19 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.01E+04 1.56E+02 10B -3.96E-29 -1.23E-26 10B -1.07E-31 -3.31E-29 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.59E+04 1.34E+02 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 2.10E+04 1.09E+02 1C 4.39E-03 9.53E-01 1C 7.34E-04 1.59E-01 1C 1.22E-16 2.64E-14 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 2.34E+04 1.21E+02 2C 3.99E-02 9.63E+00 2C 7.76E-03 1.87E+00 2C 5.37E-10 1.30E-07 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 1.25E+04 6.48E+01 3C 4.65E-01 5.99E+01 3C 1.04E-01 1.34E+01 3C 3.38E-09 4.35E-07 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.13E+04 5.88E+01 4C 2.32E-01 2.71E+01 4C 5.83E-02 6.82E+00 4C 2.63E-10 3.07E-08 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 1.22E+04 6.34E+01 5C 3.50E-02 4.41E+00 5C 4.49E-03 5.67E-01 5C 7.46E-13 9.41E-11 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 1.64E+04 8.53E+01 6C 1.29E-03 2.20E-01 6C 2.86E-05 4.86E-03 6C 1.76E-17 2.99E-15 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.38E+04 7.16E+01 7C 3.95E-07 5.62E-05 7C 6.45E-09 9.19E-07 7C -1.36E-24 -1.94E-22 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 2.53E+04 1.31E+02 8C 1.03E-12 2.70E-10 8C 1.68E-14 4.38E-12 8C 2.28E-34 5.94E-32 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 2.60E+04 1.35E+02 9C -1.12E-21 -3.01E-19 9C -2.02E-22 -5.44E-20 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.18E+04 1.13E+02 10C 1.48E-29 3.33E-27 10C 6.46E-32 1.46E-29 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.00E+04 1.04E+02 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass going into the kg/yr 3.34E+02 kg/yr 5.10E+01 kg/yr 1.34E-06 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/y

APPENDIX 6.4b
Calculation of Mass Flux - W. G. Krummrich Source Zones

GMCS OFF

Simulation time 2010
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.40E+02 3.33E+00 1A 1.40E-07 9.24E-07 1A 2.77E-08 1.83E-07 1A 1.37E-17 9.08E-17 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 4.89E+02 2.54E+00 2A 1.58E-05 7.98E-05 2A 4.88E-06 2.46E-05 2A 1.95E-11 9.85E-11 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 1.62E+02 8.40E-01 3A 1.27E-01 2.12E-01 3A 2.84E-02 4.74E-02 3A 4.11E-08 6.87E-08 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 1.20E+02 6.24E-01 4A 6.97E-01 8.65E-01 4A 1.19E-01 1.48E-01 4A 1.06E-07 1.32E-07 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 8.18E+00 4.25E-02 5A 1.07E-02 9.08E-04 5A 1.48E-03 1.25E-04 5A -2.87E-10 -2.43E-11 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.18E+00 6.11E-03 6A 4.11E-04 4.99E-06 6A 2.03E-05 2.47E-07 6A 3.19E-14 3.88E-16 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 5.81E+01 3.02E-01 7A 4.13E-06 2.48E-06 7A 1.74E-07 1.05E-07 7A -3.41E-16 -2.05E-16 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 1.12E+02 5.80E-01 8A 3.51E-09 4.05E-09 8A -4.22E-11 -4.87E-11 8A 4.19E-21 4.84E-21 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.52E+02 7.89E-01 9A 2.26E-17 3.54E-17 9A 1.30E-18 2.04E-18 9A -1.33E-29 -2.09E-29 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.79E+02 9.31E-01 10A -6.14E-27 -1.14E-26 10A 2.21E-29 4.09E-29 10A 9.90E-41 1.83E-40 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.63E+02 1.37E+00 11A -2.39E-37 -6.50E-37 11A -9.29E-37 -2.53E-36 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 5.17E+04 2.69E+02 1B 1.14E-07 6.09E-05 1B 1.22E-08 6.55E-06 1B 3.36E-17 1.80E-14 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 5.21E+04 2.71E+02 2B 3.15E-05 1.70E-02 2B 8.40E-06 4.52E-03 2B 6.54E-11 3.52E-08 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 2.82E+04 1.47E+02 3B 4.44E-01 1.29E+02 3B 9.08E-02 2.65E+01 3B 2.02E-07 5.91E-05 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 2.17E+04 1.13E+02 4B 2.54E+00 5.72E+02 4B 3.95E-01 8.87E+01 4B 3.81E-07 8.55E-05 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 1.29E+03 6.71E+00 5B 6.15E-02 8.21E-01 5B 7.76E-03 1.04E-01 5B -6.33E-10 -8.46E-09 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 3.45E+02 1.79E+00 6B 2.30E-03 8.20E-03 6B 1.15E-04 4.09E-04 6B 2.97E-13 1.06E-12 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 1.62E+04 8.41E+01 7B 2.30E-05 3.86E-03 7B 1.94E-07 3.25E-05 7B 1.57E-15 2.62E-13 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 4.79E+04 2.49E+02 8B 6.29E-11 3.11E-08 8B 2.43E-10 1.20E-07 8B -8.80E-21 -4.35E-18 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 4.56E+04 2.37E+02 9B 4.06E-17 1.91E-14 9B -2.66E-18 -1.25E-15 9B 1.90E-29 8.93E-27 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.54E+04 1.84E+02 10B 8.84E-26 3.24E-23 10B -8.21E-27 -3.01E-24 10B -2.92E-38 -1.07E-35 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.93E+04 1.52E+02 11B -2.83E-35 -8.56E-33 11B 6.38E-36 1.93E-33 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 4.27E+04 2.22E+02 1C 5.31E-08 2.35E-05 1C 6.16E-09 2.72E-06 1C 3.82E-17 1.68E-14 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 4.06E+04 2.11E+02 2C 2.60E-05 1.09E-02 2C 9.07E-06 3.81E-03 2C 6.87E-11 2.88E-08 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 2.07E+04 1.08E+02 3C 3.15E-01 6.73E+01 3C 9.60E-02 2.05E+01 3C 2.14E-07 4.57E-05 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.58E+04 8.19E+01 4C 1.72E+00 2.81E+02 4C 4.15E-01 6.76E+01 4C 4.50E-07 7.34E-05 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 8.41E+02 4.37E+00 5C 4.34E-02 3.77E-01 5C 1.17E-02 1.02E-01 5C 1.09E-08 9.45E-08 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 1.73E+02 9.01E-01 6C 1.05E-03 1.89E-03 6C 1.95E-04 3.50E-04 6C 4.86E-13 8.72E-13 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.06E+04 5.49E+01 7C 1.37E-05 1.49E-03 7C 2.06E-07 2.24E-05 7C -2.72E-15 -2.97E-13 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 3.34E+04 1.74E+02 8C 1.91E-09 6.60E-07 8C 2.80E-10 9.67E-08 8C -6.73E-20 -2.33E-17 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 3.22E+04 1.67E+02 9C 6.54E-17 2.18E-14 9C -5.83E-18 -1.94E-15 9C 9.11E-29 3.03E-26 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.57E+04 1.34E+02 10C -2.40E-26 -6.38E-24 10C 1.62E-26 4.30E-24 10C 5.58E-38 1.48E-35 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.27E+04 1.18E+02 11C 1.56E-35 3.66E-33 11C -6.82E-36 -1.60E-33 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass discharge into the river adjacent to Site 1.05E+03 kg/yr 2.04E+02 kg/yr 2.64E-04 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr
Percent Capture by GMCS 28 % 28 % 19 % 0.00E+00 % 0.00E+00 % 0.00E+00 % 0.00E+00 %

Notes:
1.  Negative numbers are an artifact of modeling.

APPENDIX 6.4c
Calculation of Mass Flux - W. G. Krummrich Source Zones

GMCS ON

Simulation time 2020
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CB 14DCB 24D PCE TCE DCE VC
Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020 Conc in 2020

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.29E+02 3.26E+00 1A 1.49E-07 9.67E-07 1A 2.63E-08 1.71E-07 1A 6.36E-18 4.13E-17 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 4.68E+02 2.43E+00 2A 4.25E-06 2.05E-05 2A 1.41E-06 6.82E-06 2A 4.42E-12 2.14E-11 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 1.48E+02 7.68E-01 3A 4.15E-02 6.33E-02 3A 1.07E-02 1.63E-02 3A 1.87E-08 2.85E-08 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 1.26E+02 6.54E-01 4A 5.25E-01 6.83E-01 4A 9.66E-02 1.26E-01 4A 9.93E-08 1.29E-07 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 1.38E+02 7.15E-01 5A 3.71E-01 5.28E-01 5A 6.71E-02 9.55E-02 5A 1.84E-08 2.62E-08 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.45E+02 7.52E-01 6A 1.70E-02 2.54E-02 6A 1.89E-03 2.83E-03 6A 4.52E-11 6.76E-11 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 1.02E+02 5.28E-01 7A 1.81E-05 1.90E-05 7A 4.54E-07 4.76E-07 7A 1.27E-15 1.34E-15 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 1.04E+02 5.40E-01 8A 1.56E-10 1.67E-10 8A 1.97E-11 2.12E-11 8A -2.28E-21 -2.45E-21 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.46E+02 7.57E-01 9A -5.13E-17 -7.73E-17 9A 1.09E-19 1.64E-19 9A -5.03E-28 -7.58E-28 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.75E+02 9.10E-01 10A -7.69E-26 -1.39E-25 10A -5.27E-28 -9.54E-28 10A -2.09E-37 -3.78E-37 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.59E+02 1.35E+00 11A -3.36E-34 -9.01E-34 11A 2.53E-36 6.78E-36 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 5.08E+04 2.64E+02 1B 1.11E-07 5.81E-05 1B 1.52E-08 7.98E-06 1B 1.26E-17 6.64E-15 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 4.98E+04 2.59E+02 2B 6.07E-06 3.12E-03 2B 1.79E-06 9.18E-04 2B 1.87E-11 9.64E-09 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 2.58E+04 1.34E+02 3B 1.52E-01 4.04E+01 3B 3.53E-02 9.41E+00 3B 8.85E-08 2.36E-05 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 2.27E+04 1.18E+02 4B 2.07E+00 4.86E+02 4B 3.45E-01 8.10E+01 4B 5.44E-07 1.28E-04 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 2.54E+04 1.32E+02 5B 1.64E+00 4.30E+02 5B 2.65E-01 6.96E+01 5B 1.21E-07 3.18E-05 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 3.37E+04 1.75E+02 6B 6.57E-02 2.29E+01 6B 6.59E-03 2.30E+00 6B 8.96E-11 3.12E-08 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 2.74E+04 1.43E+02 7B 6.92E-05 1.96E-02 7B 2.37E-06 6.72E-04 7B -3.32E-15 -9.41E-13 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 4.47E+04 2.32E+02 8B 6.30E-10 2.91E-07 8B -3.56E-11 -1.64E-08 8B 1.10E-19 5.07E-17 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 4.38E+04 2.27E+02 9B 2.49E-16 1.12E-13 9B -8.48E-19 -3.84E-16 9B 4.00E-27 1.81E-24 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.46E+04 1.80E+02 10B 1.62E-25 5.81E-23 10B 6.67E-27 2.39E-24 10B -1.48E-36 -5.29E-34 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.89E+04 1.50E+02 11B -1.37E-33 -4.09E-31 11B 1.13E-36 3.38E-34 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 4.19E+04 2.18E+02 1C 5.06E-08 2.19E-05 1C 7.83E-09 3.40E-06 1C 1.66E-17 7.20E-15 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 3.88E+04 2.02E+02 2C 4.70E-06 1.89E-03 2C 1.83E-06 7.33E-04 2C 1.69E-11 6.78E-09 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 1.89E+04 9.82E+01 3C 1.06E-01 2.08E+01 3C 3.77E-02 7.36E+00 3C 9.90E-08 1.93E-05 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.64E+04 8.54E+01 4C 1.40E+00 2.38E+02 4C 3.62E-01 6.15E+01 4C 5.95E-07 1.01E-04 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 1.71E+04 8.86E+01 5C 1.16E+00 2.04E+02 5C 2.75E-01 4.85E+01 5C 1.28E-07 2.25E-05 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 2.20E+04 1.14E+02 6C 4.19E-02 9.51E+00 6C 6.92E-03 1.57E+00 6C 1.17E-10 2.65E-08 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.77E+04 9.20E+01 7C 4.84E-05 8.86E-03 7C 1.73E-06 3.17E-04 7C 1.22E-13 2.23E-11 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 3.13E+04 1.62E+02 8C 4.51E-10 1.46E-07 8C 5.49E-11 1.77E-08 8C -2.54E-20 -8.19E-18 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 3.09E+04 1.61E+02 9C -9.34E-17 -2.98E-14 9C 1.74E-18 5.56E-16 9C -7.22E-28 -2.30E-25 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.51E+04 1.31E+02 10C -1.02E-25 -2.66E-23 10C -6.63E-27 -1.72E-24 10C 3.21E-36 8.33E-34 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.24E+04 1.16E+02 11C 8.49E-34 1.97E-31 11C 1.32E-36 3.05E-34 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass going into the kg/yr 1.45E+03 kg/yr 2.82E+02 kg/yr 3.26E-04 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/y

APPENDIX 6.4c
Calculation of Mass Flux - W. G. Krummrich Source Zones

GMCS OFF

Simulation time 2020
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.45E+02 3.35E+00 1A 1.82E-12 1.21E-11 1A 1.30E-12 8.70E-12 1A 1.09E-22 7.27E-22 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 4.92E+02 2.56E+00 2A 5.08E-06 2.59E-05 2A 2.03E-06 1.03E-05 2A 2.87E-12 1.46E-11 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 1.63E+02 8.46E-01 3A 9.92E-02 1.67E-01 3A 2.34E-02 3.95E-02 3A 3.98E-08 6.70E-08 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 1.21E+02 6.29E-01 4A 6.28E-01 7.85E-01 4A 1.08E-01 1.36E-01 4A 1.34E-07 1.67E-07 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 8.23E+00 4.28E-02 5A 1.35E-02 1.15E-03 5A 1.95E-03 1.66E-04 5A 2.27E-10 1.93E-11 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.18E+00 6.14E-03 6A 5.27E-04 6.44E-06 6A 3.33E-05 4.06E-07 6A 2.12E-13 2.59E-15 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 5.85E+01 3.04E-01 7A 4.73E-06 2.86E-06 7A 1.51E-07 9.12E-08 7A 4.16E-16 2.51E-16 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 1.12E+02 5.83E-01 8A 1.97E-09 2.29E-09 8A 3.60E-11 4.18E-11 8A 9.89E-21 1.15E-20 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.53E+02 7.93E-01 9A 4.53E-17 7.15E-17 9A 8.21E-19 1.29E-18 9A 5.62E-30 8.87E-30 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.80E+02 9.34E-01 10A 2.81E-26 5.23E-26 10A 5.03E-28 9.34E-28 10A -2.97E-40 -5.52E-40 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.64E+02 1.37E+00 11A 3.71E-35 1.01E-34 11A 5.27E-37 1.44E-36 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 5.21E+04 2.71E+02 1B 2.72E-12 1.46E-09 1B 1.63E-12 8.78E-10 1B 4.83E-22 2.60E-19 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 5.25E+04 2.73E+02 2B 1.38E-05 7.46E-03 2B 4.99E-06 2.70E-03 2B 1.04E-11 5.64E-09 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 2.84E+04 1.48E+02 3B 3.52E-01 1.03E+02 3B 7.53E-02 2.21E+01 3B 1.88E-07 5.53E-05 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 2.19E+04 1.14E+02 4B 2.26E+00 5.11E+02 4B 3.53E-01 7.98E+01 4B 6.45E-07 1.46E-04 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 1.30E+03 6.75E+00 5B 6.85E-02 9.20E-01 5B 8.72E-03 1.17E-01 5B 1.69E-09 2.27E-08 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 3.47E+02 1.80E+00 6B 2.64E-03 9.46E-03 6B 1.54E-04 5.53E-04 6B 1.61E-12 5.78E-12 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 1.63E+04 8.46E+01 7B 2.34E-05 3.94E-03 7B 6.52E-07 1.10E-04 7B 2.61E-15 4.39E-13 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 4.81E+04 2.50E+02 8B 6.08E-09 3.03E-06 8B 1.03E-10 5.13E-08 8B 5.66E-21 2.81E-18 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 4.58E+04 2.38E+02 9B 1.32E-16 6.22E-14 9B 2.18E-18 1.03E-15 9B 2.12E-29 1.00E-26 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.56E+04 1.85E+02 10B 1.49E-25 5.47E-23 10B 2.19E-27 8.05E-25 10B 1.73E-39 6.37E-37 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.94E+04 1.53E+02 11B 1.29E-34 3.92E-32 11B 1.67E-36 5.09E-34 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 4.30E+04 2.24E+02 1C 1.67E-12 7.43E-10 1C 1.21E-12 5.38E-10 1C 5.76E-22 2.56E-19 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 4.09E+04 2.12E+02 2C 1.20E-05 5.09E-03 2C 5.68E-06 2.40E-03 2C 1.22E-11 5.14E-09 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 2.08E+04 1.08E+02 3C 2.49E-01 5.37E+01 3C 7.97E-02 1.72E+01 3C 2.07E-07 4.45E-05 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.59E+04 8.25E+01 4C 1.54E+00 2.53E+02 4C 3.70E-01 6.08E+01 4C 7.04E-07 1.16E-04 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 8.47E+02 4.40E+00 5C 4.70E-02 4.11E-01 5C 1.32E-02 1.15E-01 5C 2.91E-09 2.55E-08 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 1.74E+02 9.06E-01 6C 1.17E-03 2.12E-03 6C 2.79E-04 5.02E-04 6C 2.83E-12 5.10E-12 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.06E+04 5.52E+01 7C 1.51E-05 1.66E-03 7C 6.83E-07 7.50E-05 7C 3.01E-15 3.31E-13 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 3.36E+04 1.75E+02 8C 4.17E-09 1.45E-06 8C 1.09E-10 3.80E-08 8C 2.22E-22 7.72E-20 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 3.23E+04 1.68E+02 9C 1.20E-16 4.00E-14 9C 2.64E-18 8.81E-16 9C 2.59E-29 8.65E-27 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.58E+04 1.34E+02 10C 1.16E-25 3.11E-23 10C 2.54E-27 6.78E-25 10C -4.45E-40 -1.19E-37 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.28E+04 1.18E+02 11C 1.26E-34 2.96E-32 11C 2.20E-36 5.18E-34 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass discharge into the river adjacent to Site 9.23E+02 kg/yr 1.80E+02 kg/yr 3.62E-04 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr
Percent Capture by GMCS 29 % 29 % 14 % 0.00E+00 % 0.00E+00 % 0.00E+00 % 0.00E+00 %

Notes:
1.  Negative numbers are an artifact of modeling.

APPENDIX 6.4d
Calculation of Mass Flux - W. G. Krummrich Source Zones

GMCS ON

Simulation time 2030
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CB 14DCB 24D PCE TCE DCE VC
Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030 Conc in 2030

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.33E+02 3.29E+00 1A 2.25E-12 1.48E-11 1A 1.22E-12 8.01E-12 1A -4.19E-23 -2.74E-22 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 4.71E+02 2.45E+00 2A 6.46E-07 3.14E-06 2A 2.88E-07 1.40E-06 2A 3.71E-13 1.81E-12 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 1.49E+02 7.72E-01 3A 2.94E-02 4.51E-02 3A 8.10E-03 1.24E-02 3A 1.36E-08 2.08E-08 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 1.27E+02 6.57E-01 4A 4.48E-01 5.85E-01 4A 8.52E-02 1.11E-01 4A 1.29E-07 1.68E-07 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 1.38E+02 7.19E-01 5A 3.58E-01 5.12E-01 5A 6.55E-02 9.36E-02 5A 3.81E-08 5.45E-08 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.45E+02 7.56E-01 6A 1.64E-02 2.47E-02 6A 2.01E-03 3.03E-03 6A 1.01E-10 1.53E-10 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 1.02E+02 5.30E-01 7A 1.75E-05 1.85E-05 7A 6.49E-07 6.85E-07 7A 2.13E-15 2.25E-15 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 1.05E+02 5.42E-01 8A 2.57E-10 2.77E-10 8A 5.32E-12 5.74E-12 8A 1.06E-21 1.15E-21 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.46E+02 7.60E-01 9A 1.41E-17 2.14E-17 9A 3.08E-19 4.65E-19 9A -6.71E-31 -1.01E-30 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.76E+02 9.13E-01 10A -2.39E-25 -4.34E-25 10A 2.39E-26 4.34E-26 10A 4.14E-38 7.52E-38 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.60E+02 1.35E+00 11A -4.88E-33 -1.31E-32 11A 2.40E-34 6.46E-34 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 5.12E+04 2.66E+02 1B 3.23E-12 1.71E-09 1B 1.52E-12 8.05E-10 1B -2.01E-22 -1.06E-19 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 5.01E+04 2.60E+02 2B 1.79E-06 9.26E-04 2B 7.26E-07 3.76E-04 2B 1.38E-12 7.15E-10 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 2.59E+04 1.35E+02 3B 1.11E-01 2.96E+01 3B 2.75E-02 7.36E+00 3B 6.83E-08 1.83E-05 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 2.29E+04 1.19E+02 4B 1.75E+00 4.13E+02 4B 3.00E-01 7.08E+01 4B 6.75E-07 1.60E-04 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 2.56E+04 1.33E+02 5B 1.54E+00 4.07E+02 5B 2.50E-01 6.61E+01 5B 2.24E-07 5.92E-05 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 3.39E+04 1.76E+02 6B 6.21E-02 2.18E+01 6B 6.74E-03 2.36E+00 6B 5.13E-10 1.80E-07 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 2.76E+04 1.43E+02 7B 6.75E-05 1.92E-02 7B 2.23E-06 6.35E-04 7B 1.09E-14 3.09E-12 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 4.49E+04 2.33E+02 8B 8.36E-10 3.88E-07 8B 1.49E-11 6.90E-09 8B 3.97E-21 1.84E-18 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 4.39E+04 2.28E+02 9B 1.28E-17 5.80E-15 9B 2.66E-19 1.21E-16 9B -2.11E-29 -9.59E-27 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.47E+04 1.80E+02 10B 1.36E-24 4.87E-22 10B -6.86E-26 -2.46E-23 10B 2.72E-37 9.77E-35 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.90E+04 1.50E+02 11B 1.66E-32 4.98E-30 11B -1.69E-33 -5.05E-31 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 4.22E+04 2.19E+02 1C 1.97E-12 8.58E-10 1C 1.17E-12 5.12E-10 1C 1.90E-22 8.30E-20 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 3.91E+04 2.03E+02 2C 1.58E-06 6.37E-04 2C 8.31E-07 3.36E-04 2C 1.62E-12 6.56E-10 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 1.90E+04 9.88E+01 3C 7.82E-02 1.54E+01 3C 2.92E-02 5.75E+00 3C 7.52E-08 1.48E-05 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.65E+04 8.59E+01 4C 1.19E+00 2.03E+02 4C 3.15E-01 5.38E+01 4C 7.37E-07 1.26E-04 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 1.71E+04 8.91E+01 5C 1.10E+00 1.94E+02 5C 2.60E-01 4.60E+01 5C 2.37E-07 4.20E-05 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 2.21E+04 1.15E+02 6C 4.00E-02 9.12E+00 6C 7.07E-03 1.61E+00 6C 5.74E-10 1.31E-07 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.78E+04 9.24E+01 7C 4.74E-05 8.72E-03 7C 2.34E-06 4.31E-04 7C 1.27E-14 2.33E-12 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 3.14E+04 1.63E+02 8C 5.70E-10 1.85E-07 8C 1.68E-11 5.44E-09 8C 4.85E-21 1.57E-18 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 3.10E+04 1.61E+02 9C 3.73E-17 1.20E-14 9C 8.27E-19 2.65E-16 9C 2.94E-29 9.43E-27 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.52E+04 1.31E+02 10C -7.81E-25 -2.04E-22 10C 4.35E-26 1.13E-23 10C -2.63E-37 -6.86E-35 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.25E+04 1.17E+02 11C -7.44E-33 -1.73E-30 11C 1.83E-33 4.25E-31 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass going into the kg/yr 1.29E+03 kg/yr 2.54E+02 kg/yr 4.20E-04 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/y

APPENDIX 6.4d
Calculation of Mass Flux - W. G. Krummrich Source Zones

GMCS OFF

Simulation time 2030
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CB 14DCB 24D PCE TCE 12DCE VC
Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.46E+02 3.35E+00 1A 6.06E-16 4.04E-15 1A 6.71E-16 4.48E-15 1A 7.29E-23 4.87E-22 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 4.93E+02 2.56E+00 2A 4.47E-06 2.27E-05 2A 1.78E-06 9.06E-06 2A 2.41E-12 1.22E-11 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 1.63E+02 8.47E-01 3A 8.63E-02 1.45E-01 3A 2.03E-02 3.42E-02 3A 3.47E-08 5.85E-08 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 1.21E+02 6.29E-01 4A 5.45E-01 6.81E-01 4A 9.41E-02 1.18E-01 4A 1.19E-07 1.48E-07 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 8.23E+00 4.28E-02 5A 1.22E-02 1.04E-03 5A 1.76E-03 1.49E-04 5A 2.08E-10 1.77E-11 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.18E+00 6.14E-03 6A 4.71E-04 5.75E-06 6A 3.02E-05 3.68E-07 6A 1.96E-13 2.39E-15 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 5.85E+01 3.04E-01 7A 4.13E-06 2.50E-06 7A 1.36E-07 8.20E-08 7A 3.77E-16 2.28E-16 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 1.12E+02 5.83E-01 8A 1.77E-09 2.05E-09 8A 3.26E-11 3.79E-11 8A 4.77E-21 5.54E-21 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.53E+02 7.93E-01 9A 4.07E-17 6.41E-17 9A 7.39E-19 1.17E-18 9A 1.28E-29 2.02E-29 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.80E+02 9.35E-01 10A 2.70E-26 5.03E-26 10A 4.94E-28 9.18E-28 10A 1.09E-39 2.02E-39 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.64E+02 1.37E+00 11A 4.36E-35 1.19E-34 11A 7.45E-37 2.03E-36 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 5.21E+04 2.71E+02 1B 1.60E-15 8.62E-13 1B 1.09E-15 5.90E-13 1B 3.33E-22 1.79E-19 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 5.25E+04 2.73E+02 2B 1.21E-05 6.54E-03 2B 4.36E-06 2.36E-03 2B 8.75E-12 4.75E-09 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 2.84E+04 1.48E+02 3B 3.03E-01 8.92E+01 3B 6.47E-02 1.90E+01 3B 1.64E-07 4.83E-05 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 2.19E+04 1.14E+02 4B 1.94E+00 4.40E+02 4B 3.04E-01 6.87E+01 4B 5.68E-07 1.29E-04 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 1.30E+03 6.76E+00 5B 6.10E-02 8.20E-01 5B 7.77E-03 1.04E-01 5B 1.52E-09 2.05E-08 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 3.47E+02 1.80E+00 6B 2.33E-03 8.35E-03 6B 1.38E-04 4.96E-04 6B 1.48E-12 5.30E-12 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 1.63E+04 8.47E+01 7B 2.03E-05 3.42E-03 7B 5.83E-07 9.82E-05 7B 2.48E-15 4.18E-13 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 4.81E+04 2.50E+02 8B 5.40E-09 2.69E-06 8B 9.26E-11 4.61E-08 8B 1.71E-20 8.49E-18 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 4.58E+04 2.38E+02 9B 1.19E-16 5.62E-14 9B 1.96E-18 9.29E-16 9B 4.65E-29 2.20E-26 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.56E+04 1.85E+02 10B 1.30E-25 4.79E-23 10B 2.11E-27 7.78E-25 10B 7.23E-39 2.66E-36 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.94E+04 1.53E+02 11B 1.49E-34 4.51E-32 11B 2.24E-36 6.82E-34 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 4.31E+04 2.24E+02 1C 1.46E-15 6.51E-13 1C 1.13E-15 5.01E-13 1C 4.05E-22 1.80E-19 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 4.09E+04 2.13E+02 2C 1.06E-05 4.47E-03 2C 4.97E-06 2.10E-03 2C 1.02E-11 4.33E-09 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 2.08E+04 1.08E+02 3C 2.15E-01 4.64E+01 3C 6.86E-02 1.48E+01 3C 1.80E-07 3.88E-05 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.59E+04 8.25E+01 4C 1.33E+00 2.18E+02 4C 3.19E-01 5.24E+01 4C 6.21E-07 1.02E-04 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 8.48E+02 4.40E+00 5C 4.18E-02 3.66E-01 5C 1.17E-02 1.03E-01 5C 2.55E-09 2.24E-08 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 1.74E+02 9.06E-01 6C 1.03E-03 1.86E-03 6C 2.51E-04 4.52E-04 6C 2.60E-12 4.69E-12 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.06E+04 5.52E+01 7C 1.32E-05 1.45E-03 7C 6.13E-07 6.73E-05 7C 2.86E-15 3.14E-13 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 3.36E+04 1.75E+02 8C 3.71E-09 1.29E-06 8C 9.81E-11 3.41E-08 8C 2.02E-20 7.01E-18 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 3.23E+04 1.68E+02 9C 1.08E-16 3.61E-14 9C 2.38E-18 7.95E-16 9C 5.82E-29 1.94E-26 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.58E+04 1.34E+02 10C 1.11E-25 2.96E-23 10C 2.46E-27 6.56E-25 10C 8.51E-39 2.27E-36 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.28E+04 1.18E+02 11C 1.41E-34 3.33E-32 11C 2.95E-36 6.96E-34 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass discharge into the river adjacent to Site 7.95E+02 kg/yr 1.55E+02 kg/yr 3.18E-04 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr
Percent Capture by GMCS 28 % 29 % 14 % 0 % 0 % 0 % 0 %

Notes:
1.  Negative numbers are an artifact of modeling.

GMCS ON

Calculation of Mass Flux - W. G. Krummrich Source Zones
APPENDIX 6.4e

Simulation Time 2038
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CB 14DCB 24D PCE TCE DCE VC
Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038 Conc in 2038

Q (ft3/day) Q (gpm) Obs Well conc (mg/L)Mass Flux (kg/yrObs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg) Obs Well conc (mg/L)Mass (kg)
SHU Zone 1 to 12 = 6.33E+02 3.29E+00 1A 2.73E-16 1.79E-15 1A 4.21E-16 2.75E-15 1A 4.14E-24 2.71E-23 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00 1A 0.00E+00 0.00E+00
SHU Zone 2 to 12 = 4.71E+02 2.45E+00 2A 5.65E-07 2.75E-06 2A 2.54E-07 1.24E-06 2A 3.07E-13 1.49E-12 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00 2A 0.00E+00 0.00E+00
SHU Zone 3 to 12 = 1.49E+02 7.73E-01 3A 2.55E-02 3.92E-02 3A 6.98E-03 1.07E-02 3A 1.17E-08 1.80E-08 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00 3A 0.00E+00 0.00E+00
SHU Zone 4 to 12 = 1.27E+02 6.58E-01 4A 3.87E-01 5.06E-01 4A 7.35E-02 9.61E-02 4A 1.13E-07 1.48E-07 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00 4A 0.00E+00 0.00E+00
SHU Zone 5 to 12 = 1.38E+02 7.19E-01 5A 3.10E-01 4.44E-01 5A 5.68E-02 8.12E-02 5A 3.40E-08 4.87E-08 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00 5A 0.00E+00 0.00E+00
SHU Zone 6 to 12 = 1.45E+02 7.56E-01 6A 1.41E-02 2.12E-02 6A 1.75E-03 2.64E-03 6A 9.23E-11 1.39E-10 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00 6A 0.00E+00 0.00E+00
SHU Zone 7 to 12 = 1.02E+02 5.31E-01 7A 1.51E-05 1.59E-05 7A 5.80E-07 6.13E-07 7A 1.98E-15 2.09E-15 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00 7A 0.00E+00 0.00E+00
SHU Zone 8 to 12 = 1.05E+02 5.43E-01 8A 3.90E-10 4.21E-10 8A 7.80E-12 8.42E-12 8A 1.21E-21 1.31E-21 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00 8A 0.00E+00 0.00E+00
SHU Zone 9 to 12 = 1.46E+02 7.60E-01 9A 3.84E-17 5.80E-17 9A 1.03E-18 1.56E-18 9A 4.14E-30 6.26E-30 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00 9A 0.00E+00 0.00E+00
SHU Zone 10 to 12 = 1.76E+02 9.13E-01 10A -1.31E-25 -2.37E-25 10A -2.08E-27 -3.78E-27 10A 3.96E-40 7.19E-40 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00 10A 0.00E+00 0.00E+00
SHU Zone 11 to 12 = 2.60E+02 1.35E+00 11A 6.10E-35 1.64E-34 11A -1.79E-36 -4.81E-36 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00 11A 0.00E+00 0.00E+00
MHU Zone 1 to 12 = 5.12E+04 2.66E+02 1B 2.76E-16 1.46E-13 1B 4.66E-16 2.47E-13 1B 1.94E-23 1.03E-20 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00 1B 0.00E+00 0.00E+00
MHU Zone 2 to 12 = 5.01E+04 2.60E+02 2B 1.54E-06 7.97E-04 2B 6.14E-07 3.18E-04 2B 1.15E-12 5.94E-10 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00 2B 0.00E+00 0.00E+00
MHU Zone 3 to 12 = 2.59E+04 1.35E+02 3B 9.52E-02 2.55E+01 3B 2.35E-02 6.30E+00 3B 5.91E-08 1.58E-05 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00 3B 0.00E+00 0.00E+00
MHU Zone 4 to 12 = 2.29E+04 1.19E+02 4B 1.50E+00 3.54E+02 4B 2.56E-01 6.06E+01 4B 5.93E-07 1.40E-04 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00 4B 0.00E+00 0.00E+00
MHU Zone 5 to 12 = 2.56E+04 1.33E+02 5B 1.32E+00 3.49E+02 5B 2.15E-01 5.68E+01 5B 2.00E-07 5.28E-05 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00 5B 0.00E+00 0.00E+00
MHU Zone 6 to 12 = 3.39E+04 1.76E+02 6B 5.30E-02 1.86E+01 6B 5.80E-03 2.03E+00 6B 4.66E-10 1.63E-07 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00 6B 0.00E+00 0.00E+00
MHU Zone 7 to 12 = 2.76E+04 1.43E+02 7B 5.78E-05 1.65E-02 7B 1.91E-06 5.44E-04 7B 1.03E-14 2.93E-12 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00 7B 0.00E+00 0.00E+00
MHU Zone 8 to 12 = 4.49E+04 2.33E+02 8B 3.34E-10 1.55E-07 8B 4.76E-12 2.21E-09 8B 3.95E-21 1.83E-18 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00 8B 0.00E+00 0.00E+00
MHU Zone 9 to 12 = 4.39E+04 2.28E+02 9B -9.07E-17 -4.12E-14 9B -3.20E-18 -1.45E-15 9B 1.29E-29 5.87E-27 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00 9B 0.00E+00 0.00E+00
MHU Zone 10 to 12 = 3.47E+04 1.80E+02 10B 9.16E-25 3.29E-22 10B 1.73E-26 6.21E-24 10B 1.98E-39 7.11E-37 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00 10B 0.00E+00 0.00E+00
MHU Zone 11 to 12 = 2.90E+04 1.51E+02 11B -7.08E-34 -2.12E-31 11B 1.71E-35 5.12E-33 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00 11B 0.00E+00 0.00E+00
DHU Zone 1 to 12 = 4.23E+04 2.20E+02 1C 3.16E-16 1.38E-13 1C 2.34E-16 1.02E-13 1C 2.32E-23 1.01E-20 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00 1C 0.00E+00 0.00E+00
DHU Zone 2 to 12 = 3.91E+04 2.03E+02 2C 1.37E-06 5.53E-04 2C 7.32E-07 2.96E-04 2C 1.35E-12 5.44E-10 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00 2C 0.00E+00 0.00E+00
DHU Zone 3 to 12 = 1.90E+04 9.88E+01 3C 6.74E-02 1.32E+01 3C 2.50E-02 4.92E+00 3C 6.50E-08 1.28E-05 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00 3C 0.00E+00 0.00E+00
DHU Zone 4 to 12 = 1.65E+04 8.59E+01 4C 1.02E+00 1.74E+02 4C 2.69E-01 4.61E+01 4C 6.47E-07 1.11E-04 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00 4C 0.00E+00 0.00E+00
DHU Zone 5 to 12 = 1.71E+04 8.91E+01 5C 9.42E-01 1.67E+02 5C 2.23E-01 3.96E+01 5C 2.11E-07 3.75E-05 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00 5C 0.00E+00 0.00E+00
DHU Zone 6 to 12 = 2.21E+04 1.15E+02 6C 3.41E-02 7.79E+00 6C 6.10E-03 1.39E+00 6C 5.18E-10 1.18E-07 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00 6C 0.00E+00 0.00E+00
DHU Zone 7 to 12 = 1.78E+04 9.24E+01 7C 4.07E-05 7.49E-03 7C 2.07E-06 3.81E-04 7C 1.24E-14 2.27E-12 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00 7C 0.00E+00 0.00E+00
DHU Zone 8 to 12 = 3.14E+04 1.63E+02 8C 7.12E-10 2.31E-07 8C 1.88E-11 6.11E-09 8C 5.55E-21 1.80E-18 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00 8C 0.00E+00 0.00E+00
DHU Zone 9 to 12 = 3.10E+04 1.61E+02 9C 7.81E-17 2.50E-14 9C 3.51E-18 1.12E-15 9C 1.75E-29 5.62E-27 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00 9C 0.00E+00 0.00E+00
DHU Zone 10 to 12 = 2.52E+04 1.31E+02 10C -4.70E-25 -1.22E-22 10C -5.81E-27 -1.51E-24 10C 2.97E-39 7.74E-37 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00 10C 0.00E+00 0.00E+00
DHU Zone 11 to 12 = 2.25E+04 1.17E+02 11C 3.55E-34 8.24E-32 11C -1.73E-36 -4.01E-34 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00 11C 0.00E+00 0.00E+00

total mass going into the kg/yr 1.11E+03 kg/yr 2.18E+02 kg/yr 3.70E-04 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/yr 0.00E+00 kg/y

GMCS OFF

APPENDIX 6.4e
Calculation of Mass Flux - W. G. Krummrich Source Zones

Simulation Time 2038
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